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PREFACE 


The purpose of this manual is to provide all of the technical information you need to install 
and use the Maxtor LXT-200 Family disk drives. It is intended for evaluation and integra- 
tion engineers who are building or assembling a total computer system. This manual 
does not include the information needed to repair these disk drives. For this information 
contact the Maxtor Service Center in San Jose. 


Chapter 1 is a complete description of the disk drive, including specifications. Chapter 2 
provides the information you need to prepare the disk drive for installation. Chapter 3 
covers installation. Chapter 4 provides information on the daily function of the disk drive. 
Chapter 5 begins the interface discussion by including information on the various possi- 
ble configurations and on the electrical interface. Chapter 6 continues the discussion on 
the interface with information on the SCS! phases. Chapter 7 concludes the interface 
discussion with information on the SCSI commands that the disk drive supports. 


Maxtor publishes descriptive brochures and data sheets, this original equipment manu- 
facturer (OEM) manual, and a quick reference guide for each product line. Changes that 
affect the content of any manual are covered by addenda or revisions to the affected 
manual. 


Maxtor reserves the right to make changes and/or improvements to its products without 


incurring any obligation to incorporate such changes or improvements in units previously 
sold or shipped. 
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1.0 DISK DRIVE DESCRIPTION 


The LXT-200™ disk drives are high capacity, high performance, random access storage 
devices which use nonremovable 31/2-inch disks as storage media. Each disk surface 
employs one moveable head to access the data tracks (see Figure 1°1, LXT-200 Disk 
Drive). The total formatted capacity of each drive (including spares) is 201 megabytes at 
512 bytes per sector. The unformatted capacity is 234 megabytes. 


Figure 1¢1 
LXT-200 Disk Drive 


These disk drives include the Small Computer System Interface (SCSI) controller em- | 
bedded in the drive electronics. An embedded Advanced Technology (AT) controller 
version, the LXT-200A, will be available in the near future. Some of the resulting benefits 
of having an integrated controller include the elimination of a separate controller printed 
circuit board (PCB), reduction in the number of associated cables, and elimination of the 
controller-specific power supply. 


High performance is achieved through the use of a rotary voice coil actuator and a closed 
loop servo system using a dedicated servo surface. The innovative MAXTORQ™ rotary 
voice coil actuator provides performance usually achieved only with larger, higher pow- 
ered linear actuators. The closed loop servo system and dedicated servo surface com- 
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bine to allow state-of-the-art recording densities (1,591 tracks per inch, 28,910 bits per 
inch) in a 3'/2-inch package. 


High capacity is achieved by a balanced combination of high areal recording density, run- 
length limited (RLL) data encoding techniques, and high density packaging techniques. 
A three-zone implementation of 1,7 code is used. Maxtor’s advanced MAXPAK™ elec- 
tronic packaging techniques use miniature surface-mounted devices to allow all elec- 
tronic circuitry to fit on one PCB. Advanced flexures and heads allow closer spacing of 
disks, and therefore allow a higher number of disks in a 31/2-inch package. Maxtor's inte- 
grated drive motor/spindle design allows a deeper head disk assembly (HDA) casting 
than conventional designs, thus permitting four disks to be used. | 


The drive’s electrical interface is compatible with the ANSI SCSI standard X3.131-1986, 

plus the Common Command Set (CCS) requirements. Size and mounting conform to the 

industry standard 31/2-inch form factor for floppy and Winchester disk drives, and uses 
_ the same direct current (DC) voltages and connectors. 


Some key disk drive features include: 


FEATURE BENEFITS 


Storage capacity of 201 megabytes, 
formatted at 512 bytes/sector (234 
megabytes, unformatted) 


Single PCB 


Rotary voice coil actuator and close loop 
servo system 7 


Separate 16-bit microprocessor-con- 
trolled servo and spindle motor 


Thin film metallic media 


Brushless DC spindle motor inside hub 


Industry standard DC power supply re- 
quirements 
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Maximum storage in the 31/2-inch disk 
drive market; good upgrade for the 51/4- 
inch disk drives which have less than 200 
megabytes of capacity 

High reliability, ease of maintenance 

Fast, accurate head positioning 

Fast access times, precise motor speed 
control, high reliability, and high density 


package 


Higher bit density and resolution, plus 
improved durability 


Maximum storage capacity 


No AC power required, ease of integra- 
tion 
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FEATURE 


e« Industry standard physical size and 
mounting 


« No sway space required 


e Available with 51/4-inch half-high 
mounting hardware (optional) 


e Low 40 decibels audible noise 


¢ Low 10 watts power dissipation 


Some key controller features include: 
FEATURE 


¢« Sophisticated, hardware-based control 
of SCSI protocol 


e Up to 3 megabytes per second transfer 
rate asynchronous, and 5 megabytes 


per second synchronous. 


¢ High performance buffer manager 


e In-line sector sparing 


¢«  Self-test diagnostics 


¢ Microcode down-loadable through SCSI 
or via serial port 


¢ Microcode up-loadable from the disk 
drive via the “soft-boot” routine 


e Very low (600 microseconds) SCSI 
command overhead 
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BENEFITS 


Ease of integration 


Ease of integration of system design 


Ease of integration into existing cabinets 


Ideal for office environments 


Less current requirements of the power: 
supply; low power use 


BENEFITS 


Minimum time on SCSI bus; maximum 
bus use 


Maximum SCSI bus use 


Simultaneous data transfers from disk to 
buffer and buffer to initiator 


Maintains high performance over life of 
drive, even. after numerous reas- 
signments 

Ensures reliability of the drive 

Ease of changing SCSI code 

Flexibility in the offering of firmware im- 


plementations 


High throughput and performance 
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FEATURE 


32 kilobytes dual ported first-in, first-out 
“buffer (FIFO); two full tracks capacity 


Dedicated 16-bit microprocessor for 
SCSI 


Error map on disk 

ANSI SCSI standard X3.131-1986 level 
- 2 conformance 

Full implementation of CCS revision 4B 
Programmable 56 bit error correction 
code (ECC). 


Programmable automatic retry on SEEK 
and READ errors 


Interleave of 1:1 supported 
Full disconnect/reconnect capability 


Sector sizes programmable from 180 to 
4,096 bytes 


SCSI implementation is bus compatible 
with all Maxtor Winchester and optical 
disk drives at the CCS revision 4B level 


BENEFITS 


Maintains maximum SCSI bus transfer 
rate 


SCSI bus unaffected by drive interface 
functions, such as SEEK 


Automatic defect deallocation during 
format; no manual entry 


Compatibility; ease of integration 


Availability of options and industry com- 
patibility 


High data integrity 


Flexibility and high data integrity 


Maximum data throughput 
Optimum SCSI bus performance 
User flexibility; system compatibility 


Maximum performance and maximum 
flexibility | 


The commands supported by the drive are listed and discussed in “7.0 SCSI Command 
Descriptions” later in this manual. For more information on Group 0 and Group 1 com- 
mands for direct-access devices, see the reference documents below: 


e ANSI X3.131-1986, SCSI, American National Standards Institute, Inc., June 23, 
1986. | 


e X3T9.2/85-52 Rev 4.B CCS of the SCSI, American National Standards Institute, Inc., 
June 23, 1986. 
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1.1 PRODUCT SPECIFICATIONS 


“Product Specifications” includes specifications for performance, function, envi- 
ronmental limits, physical dimensions, reliability, error rates, and DC power requirements. 
At the end of this subchapter is a list of the standards and regulations that apply to this 
family of disk drives. 


ie ee Performance Specifications 


LXT-200S 


CAPACITY, UNFORMATTED 
PER DRIVE (Mbyte) 
PER SURFACE (Mbyte) 


CAPACITY, FORMATTED (512 bytes/sector) 
PER DRIVE (Mbyte) * 
PER SURFACE (Mbyte) * 
SECTOR/TRACK 
INNER BAND 
MIDDLE BAND 
OUTER BAND 


TYPICAL SEEK TIME, msec ** 
AVERAGE 
TRACK-TO-TRACK 
FULL STROKE 


MAXIMUM SEEK TIME, msec ** 
AVERAGE 
TRACK-TO-TRACK 
FULL STROKE 


SCSI BUS TRANSFER RATE (Mbyte/sec) 
ASYNCHRONOUS 
SYNCHRONOUS 


* Actual capacity available depends on user-defined parameters selected 
in the format operation. The formatted capacity above was calculated 
with no spare sectors assigned. 


** Includes settling. Maximum times are under the environmental conditions 
specified. Typical times are at nominal environmental conditions. 


Table 1-1 
Performance Specifications 
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—_LXT-2008 
DISK DATA RATES (Mblt/sec) 


INNER BAND 9.2 
MIDDLE BAND 12.6 
OUTER BAND 14.8 
AVERAGE LATENCY (msec) 8.3 
SCSI OVERHEAD 600 psec 


PROGRAMMABLE SECTOR SIZE (180 byte to full track 
with 1 byte granularity) 


SECTOR SLIPPING Included 
INTERNAL SOFT-BOOT | | From Disk 


READ LOOK-AHEAD CACHE ALGORITHM Two-Zoned 
| _ | Read/Write Buffers 


Table 1+1 (cont’d) 
Performance Specifications . 
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Ea ie” Functional Specifications 


LXT-200S 


ROTATIONAL SPEED (rpm) 3,600 + 0.5% 


RECORDING DENSITY (bpl) 
INNER BAND 27,780 
MIDDLE BAND 28,910 
OUTER BAND 27,370 


FLUX DENSITY (fel) 
INNER BAND 20,840 
MIDDLE BAND 21,680 
OUTER BAND 20,530 


RECORDING METHOD 1,7 RLL 
TRACK DENSITY(tpi) 1,591 


CYLINDERS * 
PHYSICAL 1,320 
LOGICAL 1,314 
INNER BAND 440 
MIDDLE BAND 440 
OUTER BAND 434 


TRACKS 9,198 
INNER BAND 3,080 
MIDDLE BAND 3,080 
OUTER BAND 3,038 

DATA HEADS 

SERVO HEADS 


DISKS 


ACTUATOR TYPE | Rotary Voice Coil 


* Refer To Appendix 


Table 1-2 
Functional Specifications 
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1.1.3 Environmental Specifications 


EQUIPMENT OPERATING EQUIPMENT NONOPERATING 


50° to 122° F (5° to 50° C) -40° to 140° F (40° to 65° C) 


AMBIENT TEMPERATURE 


MAXIMUM TEMPERATURE 
GRADIENT 


36° F/hr (20° C/hr), 
Below Condensation 


36° F/hr (20° C/hr), 
Below Condensation 


RELATIVE HUMIDITY 5 to 80% Noncondensing with 


Maximum Gradient of 20°/hr 


5 to 80% Noncondensing with 
Maximum Gradient of 20°/hr 


TBD 


MAXIMUM WET BULB 


TBD 


ELEVATION -1,000 ft to 10,000 ft 


-1,000 ft to 40,000 ft 


VIBRATION, ALL AXES 
(inputs to frame of drive) 


TBD TBD 


SHOCK, ALL AXES © 
(inputs to frame of drive) 
(11 msec pulsewidth, half sine wave) 


3G (no errors) andi0G © 50 G 


(recoverable errors) 


AUDIBLE NOISE 40 dB 


Not Applicable 


Table 13 
Environmental Limits 


1.1.4 Physical Specifications 


HEIGHT = 1.625 in. (41.3 mm) 


WIDTH = 4.000 in. (101.6 mm) 
DEPTH = 5.750 in. (146 mm) 
WEIGHT = 2.2 Ib (0.99 kg) 
SHIPPING WEIGHT = TBD 


Table 1-4 
Physical Dimensions 
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_ 1.1.5 Reliability Specifications 


50,000 POH, Typical Usage 


Not Required 
20 Minutes 
COMPONENT DESIGN LIFE 5 Years 


Table 1°5 
Reliability Specifications 


1.1.6 Error Rates 


RECOVERABLE ERRORS Less than 10 per 10"! Bits Read 
} UNRECOVERABLE ERRORS Less than 10 per 10 Bits Read 
SEEK ERRORS Less than 10 per 10” SEEKs 


ERROR CORRECTION CAPABILITY 11 Bits 
(at 512 bytes/sector) : 


ERROR DETECTION CAPABILITY 32 Bits 
(at 512 bytes/sector) 


PROBABILITY OF MISCORRECTED DATA {| _Lessthan 10 per 10°! Bits Read 
PROBABILITY OF MISDETECTED DATA Less than 10 per 10'° Bits Read 


NOTE: On-board diagnostics to provide “self-test capability” are included. These are 
accessible via the SCSI interface or the serial RS/232 port. 


Table 1°6 
Error Rates 
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DC Power Requirements 


VOLTAGE (nominal) +12 V DC +5 V DC 


REGULATION +5% +5% 
CURRENT (typical) 0.2 A (typical) | 0.75 A (typical) 


CURRENT (maximum)* | 2.0 A (inst) | TBD 


RIPPLE (maximum, P-P) 120 mV 50 mV 
* At Spinup a Heat Dissipation = 10 W Typical 
Table 1+7 


DC Power Requirements 


Standards and Regulations 
The Maxtor LXT-200 disk drives satisfy the following standards and regulations: 


UNDERWRITERS LABORATORIES (UL) = United States safety; UL 478, Standard for 
Safety, Electronic Processing Units and Systems. 


CANADIAN STANDARDS ASSOCIATION (CSA) = Canadian safety; CSA C22.2 No. 220, 
1986, Information Processing and Business Equipment (Consumer and Commercial 
Products). 


_ VERBAND DEUTSCHER ELECTROTECHNIKER (VDE) = German safety; VDE 
0806/8.81, Safety of Office Appliances and Business Equipment. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC) = International safety 
commission; IEC 950 (formerly 380), Safety of Information Technology Equipment. __ 


FEDERAL COMMUNICATIONS COMMISSION (FCC) = United States radiation emis- 
sions; Part 15, Subpart J, Class B Consumer Computing Devices. 


CAUTION: This equipment generates and uses radio frequency energy, and may 
cause interference to radio and television reception if not installed and used in Strict ac- 
cordance with the instructions in this manual. 
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The drive has been tested and found to comply with the limits for a Class B computing. 
device, in accordance with the specifications in Subpart J of Part 15 of FCC Rules, which 
are designed to provide reasonable protection against radio and television reception in- 
terference in a residential installation. However, there is no guarantee that interference 
will not occur in a particular installation. If this equipment does cause interference to radio 
or television reception, which can be determined by turning the equipment off and on, 
the user is encouraged to try to correct the interference using one or more of the follow- 
ing measures: 


¢ reorient the receiving antenna 

« reorient the computer with respect to the receiver 

¢ move the computer away from the receiver 

¢ plug the computer into a different outlet, so that the computer and receiver are on 
different branch circuits 


If necessary, consult the dealer, or an experience radio/television technician, for addi- 
tional suggestions. You may find the FCC booklet How to Identify and Resolve Radio TV 
Interference Problems helpful. This booklet is available from the United States Govern- 
ment Printing Office, Washington, D.C., 20402, stock number 004-000-00345-4. 


Maxtor is not responsible for any radio or television interference caused by unauthorized 
modifications to the drive. It is the responsibility of the user to correct such interference. 


1.2 MAJOR PARTS 


The major elements of the disk drive are the air filter, the head amplifier, the positioning 
motor, the read/write head assembly, and the spindle motor (see Figure 1°1, LXT-200 
Disk Drive). A brief discussion of some of these parts appears below, in alphabetical or- 
der. 


1.2.1 Air Filtration System 
The disks and read/write heads are assembled in a Class 100 environment and then 


sealed within the HDA. The HDA contains an absolute filter, mounted inside the casting, 
to provide constant internal air filtration (see Figure 1°2, Air Filtration System). 
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RECIRCULATING FILTER AIR FLOW PATH 


Figure 1+2 
Air Filtration System 


1.2.2 Drive Mechanism 


The HDA is a sealed subassembly containing the mechanical portion of the disk drive. A 
brushless DC disk drive motor contained within the spindle hub rotates the spindle and is 
controlled by a dedicated microprocessor. The motor and spindle are dynamically bal- 
anced to insure a low vibration level. Shock mounting is provided internally in the HDA to 
minimize transmission of vibration through the frame. The frame is the mechanical as- 
sembly holding the HDA and PCB. 
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1.2.3 Head Positioning Mechanism 


The read/write heads are mounted on a head/arm assembly, which is then mounted on a 
ball bearing supported shaft (see Figure 1°3, Head Positioning Mechanism). The voice 
coil, an integral part of the head/arm assembly, lies inside the magnet housing when in- 
stalled in the disk drive. Current from the power amplifier, controlled by the servo system, 
induces a magnetic field in the voice coil which either aids or opposes the field around 
the permanent magnets. This reaction causes the voice coil to move within the magnetic 
field. Since the head/arm assemblies are connected to the voice coil, the voice coil 
movement is transferred, through the pivot point, directly to the heads, to position them 
over the desired cylinder. 


VOICE COIL 


SHAFT N\ 


READ/WRITE HEADS 


SERVO HEAD 


Figure 193 
Head Positioning Mechanism 


Doc 1018328, Rev A 13 Maxtor Corporation 


1.2.4 


LXT-200 Family Product Specification & OEM Manual 


Actuator movement is controlled by the servo feedback signal from the servo head. The 
servo information is prewritten at the factory, and is used as a control signal for the actua- 
tor to provide track crossing signals during a seek operation, track following signals during 
on cylinder operation, and timing information, such as index and servo clock. The servo 
information also provides the timing to divide a track into sectors used for data storage. 
The servo control system has a dedicated microprocessor for fast, optimized per- 
formance. 


Read/Write Heads and Disks 


The disk drive employs state of the art sliders and flexures. The configuration of the slid- 
ers and flexures provides improved aerodynamic stability, superior head/disk compliance, 
and a higher signal-to-noise ratio. 


The disk media uses a nickel-cobalt metallic film that yields high amplitude signals, and 
very high resolution performance, compared to conventional oxide coated media. It also 
provides a highly abrasion and impact resistant surface, ceoeaen the potential for 
eanee: caused by shipping shock and vibration. 


Data on each of the data surfaces is read by one read/write head; each head accesses 
1,314 user accessible cylinders. There is one surface dedicated to servo information in 
each disk drive. 
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2.0 DISK DRIVE SETUP 


Jumper locations are identified in Figure 2°1, PCB Layout. 


=. 
5] EE 
= PIN2 mae 
a 
= ad 
: J2| EE 
= =m 
= ae 
: =. 
= PARITY ENABLED | a 
= (jumper option not * SCSI ID = 
E currently supported) J4 i: 
me 
= MOTOR START 
= ON COMMAND 
— PIN 50 
* Disk drive is shipped as SCSI ID 6 as shown in this figure. 
All solid dots indicate that the drive is shipped with 
those jumpers installed. 
Figure 21 
PCB Layout 
2.1 SCSI ID SELECTION 


SCSI ID jumpers (pins one through six) are provided to configure each disk drive with a 
SCSI device ID for use in multiple SCSI device configurations. 
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Table 2°1, SCSI ID Jumpers, is a reference table for the SCSI! ID jumper configuration, the 
ID, and the priority on the SCSI bus. An ID of seven is the highest priority in a multiple 
device configuration, and is usually used for the initiator. 


scsi PINS PINS 
; 
1 


Lowest Out 


In = Installed, Shorted 
Out = Not Installed, Open 


Table 2-1 
SCSI ID Jumpers 


The disk drive is shipped from the factory with an ID of six. This assures that sufficient 
jumpers are available for any address except seven, which is usually reserved for the host 
system. 


2.2 DRIVE POWER-UP OPTIONS 


SUMMARY | | 
J6 PINS 7&8 
(spin with power) 


Wait for START Command 
Start When Power Applied 


Table 22 
Summary of Power-Up Options 
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Walt for START Command: With no jumper on pins seven and eight of J6, the disk 
drive does not spin up until the initiator issues a START/STOP UNIT command with the 
start bit equal to one. (This option is not implemented). 


Start When Power Is Applied: When pins seven and eight of J6 are jumpered, the 
motor starts as soon as power is applied. The disk drive is shipped in this configuration. 


TERMINATOR POWER SELECTION 


Power to the terminators may come internally from the disk drive, or externally from the 
SCSI bus. 


The drive electronics are capable of sensing if the host is providing the power to the ter- 


minators. If the host is not providing the power then the disk drive automatically provides 
the power to the terminators. 


PARITY DISABLE OPTION 

The parity disable jumper, pins nine and ten of J6, is currently not supported. When it is it 
will enable (in) or disable (out) odd parity detection in the disk drive. Currently, odd parity 
is always generated by the disk drive and provided to the SCSI bus. 


The disk drive is shipped with pins nine and ten in, enabling parity detection. 


SECTOR SIZE 


The disk drive is shipped from the factory formatted with 512-byte sectors. Configuration 
parameters are default values in all optional cases. It is recommended that users reformat 
the disk drive with the user's sector size, using the P list, and the user's configuration 


_ parameters. | 


INTERFACE TERMINATION 


SCSI devices require proper interface termination. The first device and the last device on 
a SCSI bus daisy chain must be terminated (see Figure 5°1, Typical SCS! Configura- 
tions). Remove the terminators from any devices in between. For instance, if a disk drive 
is inthe middle of a SCSI bus daisy chain, remove its terminators. The disk drive termina- 
tors are shown in Figure 2°1, PCB Layout. | 
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Terminator pin one is marked with a dot on the terminator as shown in Figure 2°1, PCB 
Layout. The terminators (U40 through U42) all look like the side view inset in the figure. 
The orientation of the terminator on the PCB is also shown. Note that the PCB's 
hole/solder pad for pin one has a square outline, whereas all the other holes/pads have a 
round outline. Also, note that pin one is always the closest pin to the power connector, 
J3. 


NOTE: All terminator packs (U40 through U42) must be oriented with the dot towards 
J3 for the disk drive to work properly. 


As shipped, the interface signal lines are terminated with three removable 220/330 ohm 
resistor network packs. 


The devices driving the disk drive inputs should be open collector devices capable of 
sinking at least 48 milliamps at a voltage level of less than 0.5 volts DC (7438 or equiva- 
lent). : 


Devices receiving the disk drive outputs should be of SCHMITT trigger type to improve 
noise immunity (74LS14, 74LS240, or equivalent). The initiator should not load the bus 
with more than one standard low power Schotky transistor-transistor logic (LSTTL) input 
load per line, and should terminate all signals with 220/330 ohm terminators. 


SERVICE CONNECTOR 


Connector J4 in Figure 2°2, Connector Locations, Front View of Drive, is a service con- 
nector providing the RS-232, the synchronous spindle, and the ability to carry the LED 
signal beyond the disk drive. The RS-232 is used to port new firmware updates to the 
disk. The synchronous spindle option is currently not supported. The service connector 
is a ten-pin part. The mating connector is a Berg 6976410 part. 
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LXT-200 


PCB 


PIN 1 


Figure 2-2 
Connector Locations, Front View of Drive 


Pin assignments are as in Table 2°3, Service Connector Pin Assignments (also see Fig- 
ure 5°2, Connector Locations, Rear View of Drive). 


PIN 3 

CTDX 

PIN 10. PIN 8 PIN 4 

Active -LEDDRV | SPDL CRDX 
Low Pulse Ref 


Table 2¢3 
Service Connector Pin Assignments 


When an LED is connected to pin nine (+) and pin ten (-), that LED functions in the same 
manner as the LED which is mounted on the disk drive's faceplate. This is typically used 
in cases where the disk drive is mounted in a position where the disk drive's LED is not 
visible and the faceplate is removed. 


Pins two through four are the RS-232 lines used to down load firmware updates to the 


microprocessor which are then stored on the disk. Pins three (transmit data) and four 
(receive data) are the main communication lines. Pin two is used to debug the processor 
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and for a non-maskable interrupt. Pins five and six are signal ground lines. Pin eight will 
be used at a later date to implement the synchronous spindles. 


2.8 SPINDLE SYNCHRONIZATION CONTROL 


Spindle synchronization is not currently available, but this feature, when implemented, 
will allow a number of Maxator LXT-200 disk drives to synchronize the rotational position 
of their spindles. The pin assignment for connector J4, which will be used for this 
feature, is shown in Table 2°3, Service Connector Pin Assignments, Pin 8. 
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DISK DRIVE INSTALLATION 


“Disk Drive Installation” includes the information you need to install the disk drive, specifi- 
cally mounting and shipping considerations. : 


MOUNTING 


The disk drive may be mounted in any orientation. In any final mounting configuration, 
insure that the operation of the three shock mounts, which isolate the HDA from the 
frame, are not restricted. Certain switching power supplies may emanate electrical noise, 
which can degrade the specified read error rate. For best results, orient the disk drive so 
that the PCB assembly is not adjacent to these noise sources. | 


Eight mounting holes, four on the bottom and two on each side, are provided for mount- 
ing the disk drive into an enclosure. The size and location of these holes, shown in Fig- 
ure 3°1, Mechanical Outline, Bottom and Side Views, are identical to industry standards. 
Overall height, width, and depth, along with other key dimensions, are shown in Figure 
3°1, and Figure 3°2, Mechanical Outline, Isometric. 


Doc 1018328, Rev A 21 Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 


SSS ee 


SIDE VIEW 


6-32 UNC X .150 
J DEEP MAX (6X) 


9 
s 
| | i (re, a GS 


L 0.250 + 0.010 1.638 + 0.010 —> 1.792 + 0.010 0.630 + 0.010 


2.362 + 0.010 
3.430 + 0.010 ———— 1.200 + 0.010 


0.1254 0.010 | 
| 6-32 UNC X .250 
DEEP MAX (4X) 
[ oa} 
= 
= So 
< 2 TOP VIEW 
pes 
op] 
6-32 UNC X .250 
DEEP MAX (4X) 
Se Wee pee Se, RN ct eee ce ea oh aa cee tee 
1.750 +0.010-— 2.375+0.010 —> 
Figure 3-1 


Mechanical Outline, Bottom and Side Views 
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NOTE: Dimensions are provided for reference only. For exact 
measurements see the figure Mechanical Outline, 
Bottom and Side Views. Units are in inches. 


Figure 3:2 
Mechanical Outline, Isometric View 


The faceplate is clipped on to the front of the HDA and may be removed in installations 
that require it. Lift up on the faceplate clips and unplug the light-emitting diode (LED) ca- 
ble from the PCB, as shown in Figure 3°3, Removable Faceplate. 
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Figure 33 
Removable Faceplate 


3.2 POWER-UP TESTING 


The following information is based on the ANSI SCS! standard (X3.131-1986), and the 
CCS. For more information, refer to these publications. 


This section describes the sequence of events during drive self-test and initialization se- 
quences. The self-test sequence is performed upon power up, and is followed by the 
initialization Sequence. When the drive is reset, either by the SCSI bus -RST signal or by 
the BUS DEVICE RESET message, only the initialization sequence is performed. 
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NOTE: The self-test sequence can also be initiated via the SEND DIAGNOSTIC and 
RECEIVE DIAGNOSTIC RESULTS commands, and these commands include options for 
more comprehensive diagnostics. 


Self-Test Sequence 


The self-test sequence is executed upon disk drive power up. The self-test sequence 
verifies the integrity of the hardware. This test is not an exhaustive hardware diagnostic, 
but simply checks the major components for full functionality. The disk drive does not re- 
spond to a SELECTION phase on the SCSI bus for about the first 250 milliseconds of the 
self-test. After 250 milliseconds have passed, the disk drive responds to SELECTION 
with a BUSY status for 2 to 3 seconds: this time is spent completing the remaining self- 
test sequences, initializing the SCSI chip, and enabling the SCSI interrupts. After the 
self-test is complete and the SCSI circuitry is initialized (approximately 3 seconds), the 
disk drive responds to SELECTION with CHECK CONDITION status and the appropriate 
sense data (i.e., UNIT ATTENTION, POWER ON/RESET condition). 


The self-test sequence consists of the following events: 


Hardware Reset Test - This routine tests the microprocessor, buffer controller, disk 
formatter, and SCSI reset latch for the proper power up condition. If any of these tests 
fail, the disk drive can only be reset by a POWER UP condition. 


Microprocessor Test - This routine tests the microprocessor's internal memory, timers, 
and register bank switching for proper operation. 


¢ Buffer Controller Test - This routine tests the buffer controller for proper operation. All 
the registers are tested and the chip is engaged to access random-access memory 
(RAM). 


e Disk Formatter Test - This routine tests the disk formatter chip by writing and reading all 
possible patterns to each of the disk formatter chip registers. After the registers are 
tested, the interrupts are tested to ensure that the formatter chip generates an inter- 
rupt when a command completes. 


¢ SCSI Controller Test - This routine tests the SCSI controller chip by executing the chip 
diagnostic command. After the diagnostic test completes, the interrupts are tested to 
ensure that the SCSI chip generates an interrupt when a command completes. Finally, 
the registers are tested by writing and reading all possible patterns to each of the SCSI 
controller chip registers. 
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If any portion of the self-test fails, except the hardware reset test, the disk drive can be 
reset by a SCSI bus RESET condition or a power up RESET condition. The failure of the 
hardware reset test is considered a catastrophic failure and the controller can only be re- 
set from such a failure by a power up RESET condition. 


Initlalization Sequence 

The initialization sequence is executed for any one of the following three reasons: 
¢ a POWER UP condition occurs 

e the SCSI bus -RST signal is asserted 


» aBUS DEVICE RESET message (on the SCSI bus) is received 


After a successful initialization, the first command from each initiator is terminated with a 


CHECK CONDITION and POWER ON/RESET sense code of 29h. 


Until the disk drive has been spun up, any command sent by an initiator which requires a 
ready disk drive for GOOD completion status, is terminated with a CHECK status and 
DRIVE NOT READY sense key. Commands that may complete with GOOD status prior to 
the disk drive being ready are REQUEST SENSE, INQUIRY, RESERVE UNIT, RELEASE 
UNIT, START/STOP UNIT, READ BUFFER, and WRITE BUFFER. 


After the disk drive has spun up, the first command sent by the initiator which accesses 
the media, loads the MODE SENSE parameters. An initiator should not request any 
MODE SENSE parameters until the disk drive is ready. 


Self-Configuration 


When the disk drive powers up or is reset, it configures itself from the parameters and 
information saved on the disk drive from the previous format operation. This includes the 
disk drive's exact model number returned in the INQUIRY command and the MODE SE- 
LECT parameters in the pages of parameters. Refer to “7.4 MODE SELECT,” and “7.5 
MODE SENSE" later in this manual, which describe the parameters in the pages. 


UNIT ATTENTION Condition 


A UNIT ATTENTION condition is created for each initiator whenever the disk drive has 
been reset (by a BUS DEVICE RESET message or a RESET condition), or when the © 
MODE SELECT parameters have been changed by other initiators. The UNIT AT- 
TENTION condition (sense key O6h) is returned in the sense data by the disk drive in re- 
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sponse to the CHECK CONDITION (02h) status byte. The UNIT ATTENTION condition 
persists for each initiator until that initiator issues any command other than INQUIRY. 


If an INQUIRY command is received from an initiator with a pending UNIT ATTENTION 
condition (before the disk drive reports CHECK CONDITION status), then the disk drive 
reports any pending sense data and preserves the UNIT ATTENTION condition. 


lf a REQUEST SENSE command is received from an initiator with a pending UNIT AT- 
TENTION condition (before the disk drive reports CHECK CONDITION status), then the 
disk drive reports any pending sense data and preserves the UNIT ATTENTION condition 
inthe sense data. However, the CHECK CONDITION is cleared, and thus GOOD status is 
returned on a subsequent command, which then clears the UNIT ATTENTION from the 
sense data. 


3.2.5 Buffering Scheme 


The disk drive buffer is a 32-kilobyte FIFO buffer. There are 32,767 bytes available for 
data storage. The buffer controller allows transfer to the disk and from the initiator simul- 
taneously, or from the disk and to the initiator simultaneously. 


3.0 SHIPPING 


At power down, the heads are automatically positioned over the nondata, dedicated 

landing zone on each disk surface. The automatic shipping lock solenoid is also en- 

gaged at this time. Maxtor ships the disk drive in single- and multipack shipping contain- 

ers. Users can ship the disk drive installed when the nonoperating shock and vibration 
— limits are not exceeded. 
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DISK DRIVE DAILY OPERATION 


interpret and generate control signals 

position the heads over the desired track 

read and write data 

provide automatic error correction to the data 
provide a contamination-free environment _ 
provide a controller to interact with the initiator 
maintain precise spindle rotation speed 


data separation 

reading/writing of data 

index detection 

head positioning 

head selection 

disk drive selection 

fault detection 

track zero detection 

recalibration to track zero on power up 
track position counter 

power and speed control for spindle disk drive motor 
disk drive up-to-speed indication 
reduced write current on the inner tracks 
monitoring for WRITE FAULT conditions 
control of all internal timing 

generation of SEEK COMPLETE signals 


The PCB performs the following controller functions: 


error detection and correction 
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The disk drive consists of read/write, control, and interface electronics, read/write heads, 
a servo head, a head positioning actuator, a disk drive motor/spindle, media, and an air fil- 
tration system. The components perform the following functions: 


READ/WRITE CONTROL AND SCSI CONTROLLER ELECTRONICS 


All the disk drive and controller electronics are packaged on a single PCB. This PCB, 
which includes three microprocessors, performs the following disk drive functions: 
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e S§CSI bus disconnect/reconnect functions 
e SCSI bus arbitration 

« defect handling 

e data transfer 

« automatic retries 

e data buffering 

* command linking 

* sector formatting 


4.2 TRACK AND SECTOR FORMAT 


The standard track format is organized into numbered data segments, or sectors (see 
Figure 4¢1, Track Format). The sectors are addressed via the logical block address (LBA) 
in the SCSI commands. The method of encoding is 1,7 code. 3 


FIXED SECTOR, IDENTICAL SECTORS 


- NOE | WRITE TO READ SECTOR 
SECTOR DATA AREA RECOVERY TIME 
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Figure 4e1 


Track Format 
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5.0 INTERFACE 


“Interface” is the first of three chapters on the SCSI interface. This chapter includes in- 
formation on the logical interface and the electrical power interface. 


5.1 SCSI INTERFACE 


This section includes information on initiator-target configurations, signal definitions, pin 
assignments, and the connector. 


Sete Initlator-Target Configurations 


The SCSI initiator interface offers a number of unique advantages which facilitate the 
interconnection of the disk drive with one (or more) computer systems. Unlike traditional 
microcomputer disk interfaces, such as ST506, SCSI supports multiple peripherals and 
different peripheral types, all operating on the same bus structure. Figure 5°1, Typical 
SCSI Configurations, shows examples of typical configurations. 
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Figure 5-1 
Typical SCSI Configurations 


The disk drive also supports multiple initiator configurations consistent with the estab- 
lished arbitration cycle outlined in the SCSI standards. Configuration changes are made 
by SCSI address jumpers, which are set when the disk drive is installed in the system 
(jumper settings are discussed in “2.0 Disk Drive Setup” earlier in this manual). 
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The SCSI implementation used in the disk drive is intended to facilitate high-speed data 
transfer between the initiator and the disk drive. Interconnection between the initiator 
system(s) and the disk drive is via a fifty-pin ribbon cable, and uses the single-ended al- 
ternative, which allows up to 6 meters of cable length. 


Logical/Electrical Signal Definitions 


The SCSI bus uses eighteen signals. Nine signals are for the 8-bit data bus, with one 
data parity bit; the other nine signals are the SCSI control lines, which coordinate bus ac- 
cesses for transfers of commands, data, status, and messages. The interface signals are 
listed below; refer to the SCSI standard for further details. Pin assignments of the con- 
nector are provided in “5.1.3 Pin Assignments and Connector” later in this chapter. 


Across the SCSI bus ail initiator signals are low-true. The signals are asserted, or active, at 
0 to 0.4 volts DC, and negated, or inactive, at 2.5 to 5.25 volts DC. This low-true logic is 
indicated by the negative sign which precedes the signal name. 


-RST 

The -RST (reset) signal is an or-tied signal asserted by the initiator, causing the disk drive 
to do a “hard” RESET, self configure and return to the IDLE condition. This signal is nor- 
mally used during a power-up sequence. The -RST pulse should be at least 25 mi- 
croseconds wide. 


-SEL 

The -SEL (select) signal is asserted by the initiator, along with the disk drive’s SCSI ID bit 
(zero through seven), causing the disk drive to be selected. The -SEL line must be 
negated by the initiator after the disk drive asserts the -BSY line in response to a proper 
selection. The signal can be asserted by the arbiter (initiator or disk drive) in the ARBI- 
TRATION phase. The signal is also asserted by the disk drive during the RESELECTION 
phase. | | 


-BSY 

The -BSY (busy) signal is an or-tied signal asserted by the disk drive, indicating that the 
bus is being used. It is also asserted by the arbiter during the ARBITRATION phase and 
by the initiator and the disk drive during the RESELECTION phase. 


-C/D 

Assertion of the -C/D (control/data) signal by the disk drive indicates that command, sta- 
tus, or message information is to be transferred on the data bus. Negation of this line in- 
dicates that data is to be transferred on the data bus. 
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-VO 

When the -1/O (input/output) signal is asserted by the disk drive it indicates that informa- 
tion is transferred to the initiator from the disk drive. Negation of the signal indicates that 
information is transferred to the disk drive from the initiator. Note that IN means toward 
the initiator. 


-REQ | 

When asserted by the disk drive, the -REQ (request) signal indicates that a byte is to be 
transferred on the data bus. -REQ is negated following assertion of the -ACK line by the 
initiator. . 


-ACK 

The -ACK (acknowledge) signal is asserted by the initiator, following assertion of the 
-REQ line, to indicate data has been accepted by the initiator, or that data is ready to be 
transferred from the initiator to the disk drive. -ACK is negated following negation of the 
-REQ line. | 


-ATN 

The -ATN (attention) signal is asserted by the initiator to indicate the ATTENTION condi- 
tion, which is a request by the initiator for the disk drive to enter the MESSAGE OUT 
phase. 


-MSG 
The -MSG (message) signal is asserted by the disk drive during one of the message 
phases. Messages may be either IN or OUT, depending on the state of the -I/O signal. 


-DB (7-0, P) 

The eight bidirectional data bus lines (DB 7-0) and parity line (DBP) are used to transfer 8 
bit parallel data to/from the initiator. Bit seven is the most significant bit. Bits zero through 
seven are also used as SCSI ID bits during the ARBITRATION, SELECTION and RESE- 
LECTION phases. Data bus parity (DBP) is odd. 


Pin Assignments and Connector 


The disk drive communicates with an initiator system via a fifty-pin connector, J1. The 
logical/electrical configuration of the SCSI connector is given in Table 5*1, Connector Pin 
Assignments. Note that the minus sign (-) indicates low-true logic, and that all odd-num- 
bered pins are return (ground) pins for the associated even-numbered pins, except for 
pin twenty-five, which is not connected. Pin one is located on the end of J1 closest to 
the DC power connector, J3. (See Figure 5°2, Connector Locations, Rear View of Drive.) 
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ALL ODD PINS (except pin 25) 
PIN 25 
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Data Bit 0 
Data Bit 1 
Data Bit 2 
Data Bit 3 
Data Bit 4 
Data Bit 5 
Data Bit 6 
Data Bit 7 


Data Parity (odd) 


Reserved 
Reserved 
Reserved 
Termination Power (+5 V DC) 
Reserved 
Reserved 
Attention 
Reserved 
Busy 
Acknowledge 
Reset 
Message 


~ Select 


Control/Data 
Request — 
Input/Output 
Ground 

Open (no connection) 


Table 591 


35 


-~Connector Pin Assignments 
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Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 
Host or Drive 


Host or Drive 


Host 


Host or Drive 
Host 
Host 
Drive 
Host or Drive 
Drive 
Drive 
Drive 
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PCB 


PIN 50 
| KEYING NOTCH | | POWER CONNECTOR 


SCSI 50-PIN CONNECTOR 


Figure 52 
Connector Locations, Rear View of Drive 


Connection to J1 is via a nonshielded fifty-conductor connector, consisting of two rows 
of twenty-five female contacts on 0.1 inch centers. Figure 5«3, SCSI Cable Connector, 
shows the configuration and dimensions of a suitable mating connector. Recommended 
strain-relief connectors are AMP part number 1-499506-2, or Dupont part number 
669002 (66900-250). Use of a keyed connector is strongly recommended. 
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Figure 5:3 
SCSI Cable Connector 


ELECTRICAL POWER INTERFACE 


This subsection describes the power-up sequence for the disk drive, and the two con- 
nectors associated with the electrical power interface. These connectors are the power 


~ connector, J3, and the frame ground connector, J4. 


Power-Up Sequence 


DC power (+5 volts and +12 volts) may be supplied in any order. Both power supplies 
must be present, and within the tolerances of the power sensing circuit, before the motor 
will spin up. The typical current draw upon power up has not been determined for the 
release of this manual. However, this information will be available in the near future. 
When the spindle reaches full speed, the actuator lock automatically disengages. The 
disk drive performs automatic SEEK calibration during start up for optimum SEEK 
performance. The disk drive spins up and becomes ready in 15 seconds. The disk drive 
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executes its recalibration sequence whenever power is applied or the SCSI 
START/STOP command is invoked via the SCSI bus. | 


5.2.2 Power Connector 


The DC power connector, J3 (shown in Figure 5°4, J3 Connector) is a four-pin AMP 
MATE-N-LOCK connector, part number 3505430-1. The recommended mating 
connector is AMP part number 1-480424-0, using AMP pins part number 350078-4 
(strip) or part number 61173-4 (loose piece). J3 pins are numbered and assigned as 
shown in Figure 5°4. Figure 5°2, Connector Locations, Rear View of Drive, shows the 
eganen of J3 on the disk drive. 


OOOO 


+5 VDC +5 V +12 V +12 VDC 
SUPPLY RETURN : SUPPLY 


Figure 54 
J3 Connector 
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6.0 SCSI PHASES 


The condition on the SCSI bus can be divided into eight distinct phases: 


BUS FREE phase 

ARBITRATION phase 

SELECTION phase 

RESELECTION phase 

COMMAND phase _ \ 

DATA phase \ These phases are collectively termed the 
STATUS phase / Information Transfer phases. 

MESSAGE phase / 3 


The various phases are defined by the state of the SCSI bus signals -SEL, -BSY, -MSG, 
-C/D, -I/O, -REQ, and -ACK. The SCSI bus can never be in more than one phase at a 
time. Figure 6°1, Signal Sequence Chart for SCSI Phases, shows the signal sequence 
of the eight phases. The figure has been provided for your reference while reading the 
following sections. 


NOTE: Anew phase does not begin until the REQ signal is asserted for the first byte of 
the new phase. 


BUS FREE 
ARBITRATION 
SELECTION 
RESELECTION 


| DATA OUT 
DATA IN 
COMMAND 
STATUS 
MESSAGE OUT 
MESSAGE IN 


| = Initiator Asserts HI = False/negated 
T = Target Asserts LO = True/asserted 
X=HlorLO 


Table 6¢1 
Signal States and Bus Phases 
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Figure 6-91 
Signal Sequence Chart for SCSI Phases 
6.1 BUS FREE PHASE 


6.2 


The BUS FREE phase is used to indicate that no SCSI device is actively using the SCSI 
bus, and that it is available for subsequent users. BUS FREE occurs when the drive re- 
leases -BSY following a RESET condition, or certain message phases (that is, COM- 
MAND COMPLETE and DISCONNECT). 


ARBITRATION PHASE 


The ARBITRATION phase allows one SCSI device to gain control of the SCSI bus so that 
it can assume the role of an initiator or target (drive). The arbitrating device waits for the 
BUS FREE phase to occur. It then asserts its own SCSI ID bit and -BSY. The arbitrating 
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device then examines the data bus. If a higher priority SCSI ID bit exists on the data bus, 
the arbitrating device loses arbitration and releases -BSY and the data bus. Otherwise, 
the arbitrating device wins arbitration and asserts -SEL. 


NOTE: Implementation of the ARBITRATION phase is a system option. Systems that 
do not implement this option can have only one initiator. The ARBITRATION phase is re- 
quired for systems that use the disconnect/reconnect feature. 


SELECTION PHASE 


If the initiator wins arbitration, it enters the SELECTION phase by continuing to assert its 
own initiator SCSI ID bit and asserting the drive’s SCSI ID bit. The initiator then negates 
-BSY (-SEL remains asserted by the initiator). If the initiator expects the drive to discon- 
nect/reconnect, the initiator must assert the -ATN line prior to the negation of -BSY. 


If the initiator does not support arbitration, then the SELECTION phase is entered from 
the BUS FREE phase. The initiator asserts only the drive’s SCSI ID bit and asserts -SEL. 


During the SELECTION phase, the drive maintains a negated -I/O line so that the 
SELECTION phase may be distinguished from the RESELECTION phase. 


The drive determines that it has been selected by detecting its SCSI ID bit asserted on 
the bus (as determined by the ID jumpers—see “2.1 SCSI ID Selection” earlier in this 


manual). 


If more than two IDs are asserted on the data bus, or parity is enabled and bad parity is 
detected, the drive does not respond to SELECTION. 


The drive asserts -BSY after detecting it has been selected. At this point, the initiator 


‘must negate -SEL and may remove the IDs from the data bus. 


RESELECTION PHASE 


After disconnecting to free the bus for other activity, the drive reconnects when it is ready 
to transfer data or status across the bus. The drive arbitrates for the bus and, if it wins, re- 
selects the initiator. RESELECTION is very similar to SELECTION, except that the -1I/O 
signal line is asserted. The drive asserts its own SCSI ID bit and the SCSI ID bit of the ini- 
tiator which is being reselected. The drive releases -BSY (-BSY was already asserted 
during arbitration) and continues to assert -SEL. The initiator detects that it has been 
selected and responds by asserting -BSY. The drive detects that the -BSY signal is now 
true and responds by also asserting -BSY (at this point, both the initiator and the drive are 
holding the -BSY signal low). The drive then releases -SEL and the initiator responds by 
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releasing -BSY (-BSY is still being asserted by the drive. See Figure 61, Signal Se- 
quence Chart for SCSI Phases.) | 


After reselecting the initiator, the drive sends an IDENTIFY message to identify itself to 
the initiator. | 


If the initiator does not respond to the reselection within a selection time-out delay (see 
Table 6*2, SCSI Bus Timing), the drive releases the bus and then rearbitrates for the bus, 
trying to reselect the initiator. It does this up to 255 times, or until the initiator responds or 
the drive is reset. 


NOTE: The drive does not disconnect if, during the SELECTION phase, the initiator 
does not set its initiator SCSI device ID on the bus and if the initiator does not send an 
IDENTIFY message out (with bit six asserted) to the drive. 


INFORMATION TRANSFER PHASES — 


The -C/D, -I/O, and -MSG signals are used to distinguish between the different informa- 
tion transfer phases (COMMAND, DATA, STATUS, and MESSAGE). The drive controls 
these three signals, and, therefore, controls all changes from one phase to another. The 
initiator can request a MESSAGE OUT phase by asserting -ATN, and the drive can cause 
a BUS FREE phase by deasserting -SEL and -BSY (and all other SCSI bus signals). 


The information transfer phases use one or more -REQ/-ACK handshakes to control the 
information transfer. Each -REQ/-ACK handshake allows the transfer of 1 byte of infor- 
mation. During the information transfer phases, -BSY remains true and -SEL remains 
false. Additionally, during the information transfer phases, the drive continuously en- 
velopes the -REQ/-ACK handshake(s) with -C/D, -I/O), and -MSG in such a manner that 
these control signals are valid for a bus settle delay (see Table 6*2, SCSI Bus Timing) be- 
fore the assertion of -REQ of the first handshake, and r remain valid until the negation of - 
-ACK at the end of the last handshake. 
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ARBITRATION DELAY 2.2 [sec 
ASSERTION PERIOD 90 nsec 
BUS CLEAR DELAY 800 nsec - 
BUS FREE DELAY 800 nsec 
BUS SET DELAY 1.8 psec 
BUS SETTLE DELAY 400 nsec 


CABLE SKEW DELAY 10 nsec 

DATA RELEASE DELAY 400 nsec 

DESKEW DELAY 45 nsec 

HOLD TIME 45 nsec 

NEGATION PERIOD 90 nsec 

RESET HOLD TIME 25 psec 

SELECTION ABORT TIME 200 y1sec 

SELECTION TIMEOUT DELAY 250 msec (recommended) 
TRANSFER PERIOD (set during MESSAGE phase) 


Table 62 
SCSI Bus Timing 


Asynchronous Information Transfer 


The drive controls the direction of information transfer by means of a -I/O signal. When . 
-I/O is true, information is transferred from the drive to the initiator. When -I/O is false, — 
information is transferred from the initiator to the drive. | 


If -I/O is true (transfer to the initiator), the drive first drives -DB (7-0, P) to their desired val- 
ues, delays at least one deskew delay, plus a cable skew delay (see Table 6*2, SCSI Bus 
Timing), and then asserts -REQ. -DB (7-0, P) remains valid until -ACK is true at the drive. 
The initiator reads -DB (7-0, P) after -REQ is true, then signals its acceptance of the data 
by asserting -ACK. When -ACK becomes true at the drive, the drive may change or re- 
lease -DB (7-0, P) and negates -REQ. After -REQ is false, the initiator then negates 
-ACK. After -ACK is false, the drive may continue the transfer by continuing to drive -DB 
(7-0, P) and asserting -REQ as described above. 


If -I/O is false (transfer to the drive), the drive requests information by asserting -REQ. 
The initiator drives -DB (7-0, P) to their desired values, delays at least one deskew delay, 
plus a cable skew delay (see Table 6*2, SCSI Bus Timing), and asserts -ACK. The initiator 
continues to drive -DB (7-0, P) until -REQ is false. When -ACK becomes true at the drive, 
the drive reads -DB (7-0, P) and then negates -REQ. When -REQ becomes false at the 
initiator, the initiator may change or release -DB (7-0, P), and negates -ACK. The drive 
may continue the transfer by asserting -REQ as described above. 
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Synchronous Data Transfer 


Synchronous data transfer is not yet supported. When it is supported, synchronous data 
transfer will be optional, and may be used only if previously agreed to by the initiator and 
drive through the message system (see “6.6 SYNCHRONOUS DATA TRANSFER RE- 
QUEST Message” later in this chapter). The messages determine the use of syn- 
chronous mode by the initiator and the drive, and establish a -REQ/-ACK offset and a 
transfer period. The synchronous mode, once established, remains in effect for all DATA 
phases until a RESET condition or power cycle occurs. 


The -REQ/-ACK offset specifies the maximum number of -REQ pulses that can be sent 


_ by the target in advance of the number of -ACK pulses received from the initiator, thereby 


establishing a pacing mechanism. If the number of -REQ pulses exceeds the number of 
-ACK pulses by the -REQ/-ACK offset, the drive does not assert -REQ until the next 
-ACK pulse is received. A requirement for successful completion of the DATA phase is 
that the number of -ACK and -REQ pulses be equal. 


The drive asserts the -REQ signal for a minimum of one assertion period. The drive waits 
at least the greater of a transfer period from the last transition of -REQ to true, or the mini- 
mum of a negation period from the last transition of -REQ to false before the drive asserts 
the -REQ signal. 


The initiator sends one pulse of the -ACK signal for each -REQ pulse received. The 
initiator asserts the -ACK signal for a minimum of one assertion period. The initiator waits 
at least the greater of a transfer period from the last transition of -ACK to true, or for a 
minimum of a negation period from the last transition of -ACK to false, before the initiator 
asserts the -ACK signal. 


If -I/O is true (transfer to the initiator), the drive first drives -DB (7-0, P) to their desired val- 
ues, waits at least one deskew delay, plus one cable skew delay (see Table 6¢2, SCSI 
Bus Timing), and then asserts -REQ. -DB (7-0, P) are held valid for a minimum of one 
deskew delay, plus one cable skew delay, plus one hold time (see Table 62) after the 
assertion of -REQ. The drive asserts -REQ for a minimum of one assertion period. The 
drive may then negate -REQ and change or release -DB (7-0, P). The initiator reads the 
value on -DB (7-0, P) within one hold time of the transition of -REQ to true. The initiator 
then responds with an -ACK pulse. 


If -I/O is false (transfer to the drive), the initiator transfers 1 byte for each -REQ pulse re- 
ceived. After receiving a -REQ pulse, the initiator first drives -DB (7-0, P) to the desired 
values, delays at least one deskew delay, plus one cable skew delay (see Table 62, 
SCSI Bus Timing) and then asserts -ACK. The initiator holds -DB (7-0, P) valid for at least 
one deskew delay, plus one cable skew delay, plus one hold time (see Table 62) after 
the assertion of -ACK. The initiator asserts -ACK for a minimum of one assertion period. 
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The initiator may then negate -ACK and may change or release -DB (7-0, P). The drive 
reads the value of -DB (7-0, P) within one hold time of the transition of -ACK to true. 


COMMAND Phase 


After being selected and processing the IDENTIFY message, if any, the drive normally 
switches to the COMMAND phase. The 6 or 10 bytes of command information (command 
descriptor block, or CDB) are transferred from the initiator to the drive. 


If enabled, parity is checked on each command byte. If bad parity is detected, the com- 
mand is aborted. The drive switches to the STATUS phase, returns a CHECK CONDI- 
TION status, and sets the sense key/error code to ABORTED COMMAND/Parity Error for 
that initiator. The drive then switches to the MESSAGE phase, returns a COMMAND 
COMPLETE message, and goes to the BUS FREE phase. 


After each command byte transfer, the -ATN bit is checked; if set, the drive switches to 
the MESSAGE OUT phase, and receives and then acts on the message. 


DATA IN and DATA OUT Phases 


In commands that require a DATA phase (READ, WRITE, MODE SELECT), the drive en- 
ters a DATA phase. During the DATA IN phase, data is transferred from the drive to the 
initiator. During the DATA OUT phase, data is transferred from the initiator to the drive. 


If bus parity is enabled and bad parity is detected, the command is aborted. The con- 
troller switches to the STATUS phase, returns a CHECK CONDITION status, and sets the 
sense key/error code to ABORTED COMMAND/Parity Error for that initiator. The drive 
then switches to the MESSAGE phase, returns a COMMAND COMPLETE message, and 
goes to the BUS FREE phase. | 


After each block, or group of blocks, is transferred, the -ATN bit is checked; if set, the 
drive switches to the MESSAGE phase to receive, and then act on, the message. 


STATUS Phase 


After completing any command (successfully or unsuccessfully, as indicated by the sta- 
tus byte), the drive switches to the STATUS phase and returns the status byte to the ini- 
tiator (as specified in Table 6°3, Status Byte). The drive also switches to the STATUS 
phase for reporting a BUSY, INTERMEDIATE/GOOD, or RESERVATION CONFLICT sta- 
tus. The drive does not go to the STATUS phase if it is cleared by a BUS DEVICE 
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RESET or ABORT message, or by a “hard” RESET condition. Following the STATUS 
phase, the drive enters the MESSAGE phase. 


The format of the status byte containing the command completion information is defined 
in Table 6°3, Status Byte. 


a es EA Ree 


Reserved Status Code 


Table 63 
Status Byte 


The reserved field, bit seven, is set aside for future standardization and is always set to 
zero. | 


The vendor unique fields, bits five, six, and zero, are reserved and are always set to zero. 


The status code field, bits one through four, is used to specify the status of the com- 
pleted command. Table 6°4, Status Codes, gives the bit values for the status codes re- 
turned by the drive. 


=e CODE 
=e HEX 
efoto |e fe fol © vais | STATIS 


CHECK CONDITION 

BUSY 
INTERMEDIATE/GOOD 
RESERVATION CONFLICT 


Table 64 
Status Codes 


Descriptions of the status codes are given below: 


GOOD - This status byte indicates that the operation completed as expected. 
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CHECK CONDITION - Any error, exception, or abnormal condition, that causes sense 
data to be set causes a CHECK CONDITION status. The REQUEST SENSE command 
should be issued following a CHECK CONDITION status, to determine the condition. 


NOTE: If any command other than REQUEST SENSE or INQUIRY is issued following a 
CHECK CONDITION, the sense data is lost. 


BUSY - The drive returns this status whenever it is unable to accept a command. The 
drive returns this status when it is busy doing self-tests and self configuration after being 
powered up or reset, or if it is busy executing a previously received command. 


INTERMEDIATE/GOOD - This status is returned for every command in a series of linked 
commands (except the last command), unless an error, exception, or abnormal condition, 
causes a CHECK CONDITION status or a RESERVATION CONFLICT status to be set. If 
the INTERMEDIATE/GOOD status is not returned, the chain of linked commands is bro- 
ken; no further commands in the series are executed. 


RESERVATION CONFLICT - This status is returned whenever an initiator attempts to ac- 
cess a drive that is reserved by another initiator. 

6.5.6 MESSAGE Phase 
The MESSAGE phase is used to transfer information about exception conditions be- 
tween the initiator and the drive. The MESSAGE IN and MESSAGE OUT phases are dis- 


cussed below, followed by descriptions of the SCSI messages. Message codes sup- 
ported by the drive are shown in Table 6°5, Message Codes. 
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| cone | DESCRIPTION DIRECTION 


COMMAND COMPLETE 

EXTENDED MESSAGE 

(synchronous data transfer request) 
SAVE DATA POINTERS 

RESTORE POINTERS 

DISCONNECT 

INITIATOR DETECTED ERROR 

ABORT 

MESSAGE REJECT 

NO OPERATION 

MESSAGE PARITY ERROR 

LINKED COMMAND COMPLETE 

LINKED COMMAND COMPLETE WITH FLA 
BUS DEVICE RESET : 
IDENTIFY 


Drive to Initiator 
Both Ways 


Drive to Initiator 
Drive to Initiator 
Drive to Initiator 
Initiator to Drive 
Initiator to Drive 
Both ways 

Initiator to Drive 
Initiator to Drive 
Drive to Initiator 
Drive to Initiator 
Initiator to Drive 


Both ways 


Table 65 
Message Codes 


A MESSAGE IN PHASE 


During the MESSAGE IN phase, a message is transferred from the drive to the initiator. 
The drive may enter this phase at any time. 


B MESSAGE OUT PHASE 


During the MESSAGE OUT phase, a message is transferred from the initiator to the drive. 
The initiator requests the drive to enter the MESSAGE OUT phase by asserting the -ATN 
line. The drive frequently monitors the -ATN line and enters the MESSAGE OUT phase 
at its earliest convenience in response to the initiator’s assertion of -ATN. 


After being selected, the drive checks if -ATN was inserted with the selection. If the 
initiator has -ATN asserted, the drive requests a message from the initiator by asserting 
-REQ. The first message is expected to be an IDENTIFY message. If any other message 
is received, the drive goes to the BUS FREE phase with a CHECK CONDITION status 
and the sense key/error code set to ABORTED COMMAND/Inappropriate/IIlegal Mes- 
sage (OBh/49h). (“2.6 SYNCHRONOUS DATA TRANSFER REQUEST Message,” pro- 
vides additional information.) 
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lf, during the selection, the initiator does not assert its ID on the bus, or -ATN is not as- 
serted, the drive assumes the initiator cannot support DISCONNECT/RECONNECT. 


NOTE: If the initiator expects the drive to disconnect/reconnect, then a MESSAGE 
OUT phase (IDENTIFY with bit six true) must occur immediately following a SELECTION 
phase which had both the initiator’s, and the drive's, SCSI device ID asserted on the bus. 


Cc COMMAND COMPLETE (00h) 


This message is sent from the drive to the initiator to indicate that the execution of a com- 
mand (or a series of linked commands) has terminated, and that valid status has been 
sent to the initiator. After sending this message successfully, the drive goes to the BUS 
FREE phase by releasing -BSY unless the initiator sets the -ATN line. 


NOTE: The command may or may not have been executed successfully, as indicated in 
the status. | | 


If the initiator rejects this message with a MESSAGE REJECT, the drive goes to the BUS 
FREE phase and does not consider this an error. 


D SAVE DATA POINTER (02h) 


When doing disconnects, this message is sent before every DISCONNECT message. If 
the initiator rejects this message with a MESSAGE REJECT, the drive does not discon- 
nect. 


E RESTORE POINTERS (03h) 


This message is sent from the drive to the initiator. The message acts to restore to the 
active state the most recently saved pointers for the currently attached logical unit. 
Pointers to the command, data, and status locations for the logical unit are restored to the 
active pointers. Command and status pointers are restored to the beginning of the pre- 
sent command and status areas. The data pointer is restored to the value at the begin- 
ning of the data area, or to the value at the le at which the last SAVE DATA POINTERS 
message occurred for that logical unit. 


lf the initiator rejects this message with a MESSAGE REJECT, the drive immediately ter- 
minates the present command with a CHECK CONDITION status and sets the sense 
key/error code to ABORTED COMMAND/Message Reject Error (OBh, 43h) for that initia- 
tor. 
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When the drive reselects the initiator, the IDENTIFY message implies that the initiator 
should restore its pointers. Therefore, this message is not normally used in reselection. 


F DISCONNECT (04h) 


This message is sent from the drive to inform the initiator that the present physical path is 
about to be broken (the drive plans to disconnect by releasing -BSY), but that a later 
reconnect is required in order to complete the current operation. This message does not 
cause the initiator to save the data pointer. If the initiator rejects this message with a 
MESSAGE REJECT, the drive does not disconnect. 7 


G INITIATOR DETECTED ERROR (05h) 


This message is issued by an initiator to inform the drive that an error has occurred during 
an operation. This message should be sent by the initiator when a parity error is de- 
tected. The disk drive aborts the current command with a CHECK CONDITION status and 
a sense key/error code of ABORTED COMMAND/Initiator Detect Error (OBh/48h). 


H ABORT (06h) 


This message is sent from the initiator to the drive to clear the present operation. All 
pending data and status for the issuing initiator is cleared from the drive, and the drive 
goes to the BUS FREE phase. Pending data and status for other initiators is not cleared. 
No status or ending message is sent for the operation. It is not an error to issue this mes- 
sage to a logical unit that is not currently performing an operation for the initiator. 


i MESSAGE REJECT (07h) 


This message is sent from either the initiator or the drive to indicate that the last message 
received was inappropriate or has not been implemented. 


In order to indicate its intentions in sending this message, the initiator asserts -ATN prior 
to its release of -ACK for the handshake of the message to be rejected. When the drive 
sends this message, it changes to MESSAGE IN phase and sends this message prior to 
requesting additional message bytes from the initiator. This provides an interlock so that 
the initiator can determine which message is rejected. 


If the initiator responds to this message with a MESSAGE REJECT message, the drive 
immediately terminates the present command with a CHECK CONDITION status and sets 
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the sense key/error code to ABORTED COMMAND/Message Reject Error (OBh, 43h) for 
that initiator. 


J NO OPERATION (08h) 


The initiator sends this message when it has no valid message for the drive request. The 
drive receives and ignores this message. 


K MESSAGE PARITY ERROR (09h) 


The initiator sends this message to indicate a parity error on one or more bytes of the last 

-message sent from the drive. The initiator asserts -ATN prior to releasing -ACK for the last | 
byte of the message in error, so that the drive knows which message is in error. The drive 
goes to the BUS FREE phase and aborts the current command for that initiator. No fur- 
ther reconnection is attempted, and neither STATUS nor COMMAND COMPLETE mes- 
sages are returned for the command. The sense key/error code is set to ABORTED 
COMMAND/Parity Error (OBh, 47h) for that initiator. 


L LINKED COMMAND COMPLETE (0Ah) 


This message is sent to the initiator to indicate that the execution of a linked command 
has completed and the status has been sent. 


lf the initiator responds with a MESSAGE REJECT message, the drive goes to the BUS 
FREE phase and does not execute the next command in the chain. The sense key/error 
code is set to ABORTED COMMAND/Message Reject Error (OBh, 43h) for that initiator. 


M LINKED COMMAND COMPLETE (WITH FLAG) (0Bh) 


This message is sent to the initiator to indicate that the execution of a linked command 
(with the flag bit set to one) has completed and that the status has been sent. 


If the initiator responds with a MESSAGE REJECT message, the drive goes to the BUS 


FREE phase and does not execute the next command in the chain. The sense key/error 
code is set to ABORTED COMMAND/Message Reject Error (OBh, 43h). 
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BUS DEVICE RESET (0Ch) 


An initiator may send this message to the drive to clear all current commands on that SCSI 
device. The drive clears all commands, goes through its initial power up checks, its self 
configuration, and goes to the BUS FREE state (“hard” RESET). 


IDENTIFY (COh/80h) 


This message is sent by an initiator after it selects a drive. It is sent by the drive as the first 
message after a reconnect. In addition, this message specifies that the sender supports 
some or all of the optional messages. The bits in Table 6°6, IDENTIFY Message Codes, 
show that the only truly changeable bit is bit six; therefore, the command can have only 
two values: COh if disconnect/reconnect is supported, 80h if disconnect/reconnect is 
not supported. 


BITS IDENTIFY MESSAGE FUNCTION © 


Always Set 
Set Indicates Ability to Disconnect and Reconnect 
Reserved 

Specify Logical Unit Number (always zero value) 


Table 66 
IDENTIFY Message Codes 


If the initiator responds to this message with a MESSAGE REJECT, the drive goes to the 


_BUS FREE phase and sets the sense key/error code to ABORTED COMMAND/Message 


Reject Error (OBh, 43h) for that initiator. 
NOTE: The drive does not disconnect if, during the SELECTION phase, the initiator 


does not Set its initiator SCSI device ID on the bus, and if the initiator does not send an 
IDENTIFY message out (with bit six set) to the drive. | 


SYNCHRONOUS DATA TRANSFER REQUEST MESSAGE (01h) 


Presently the Synchronous Data Transfer option is not yet supported and will be deter- 
mined at a later date. 
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The drive can, optionally, perform synchronous data transfers, as discussed in “6.5.2 
Synchronous Data Transfer.” A pair of SYNCHRONOUS DATA TRANSFER REQUEST 
messages (see Table 6¢7, SYNCHRONOUS DATA TRANSFER REQUEST Byte Values) 
are exchanged between an initiator and the drive under the following conditions: 


- ASCSI device that supports synchronous data transfer recognizes it has not com- 
municated with the other SCSI device since receiving the last “hard” RESET. 


¢ ASCSI device that supports synchronous data transfer recognizes it has not com- 
municated with the other SCSI device since receiving a BUS DEVICE RESET mes- 
sage. 


SCSI devices may also exchange messages to establish synchronous data transfer when 


requested to do so. The messages exchanged establish the transfer period and the 
-REQ/-ACK offset. , 


Extended Message 


Extended Message Length 

SYNCHRONOUS DATA TRANSFER REQUEST Code 
Transfer Period (m times 4 nanoseconds) 

REQ/ACK offset 


Table 67 
SYNCHRONOUS DATA TRANSFER REQUEST Byte Values 


The transfer period is defined as the minimum time between the leading edge of a -REQ 
pulse and of its corresponding -ACK pulse. The -REQ/-ACK offset is defined as the 
maximum number of -REQ pulses that may be outstanding before the corresponding 
-ACK pulse is received at the drive. A -REQ/-ACK offset value of zero indicates asyn- 
chronous mode; a value of OFh yleiee the maximum number of outstanding -REQ pulses 
supported (15). 


If the initiator recognizes that negotiation is required, it asserts -ATN and, if the drive im- 
plements message transfers, sends a SYNCHRONOUS DATA TRANSFER REQUEST 
message, specifying the -REQ/-ACK offset and minimum transfer period. The 
-REQ/-ACK offset is chosen to meet the data handling requirements of the target, while 
the minimum transfer period is chosen to meet the data handling requirements of the 
initiator. The drive responds in any of the following ways: 
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Drive Response Implied Agreement 


-REQ/-ACK offset less than or equal to the -REQ/-ACK offset equal to drive value. 
requested value. 


Minimum transfer period equal to or greater Minimum transfer period equal to the 


than requested period. drive value. 
-REQ/-ACK offset equal to zero. Asynchronous transfer. 
MESSAGE REJECT. | Asynchronous transfer. 


The implied agreement remains in effect until a BUS DEVICE RESET message is re- 
ceived, a “hard” RESET condition occurs, or until one of the two SCSI devices elects to 
modify the agreement. Renegotiation at every selection is not recommended since a 
significant performance impact is likely. The default mode of data transfer is asyn- 
chronous. The default mode is entered at power on, after a BUS DEVICE RESET mes- 
sage, or after a “hard” RESET condition. The SYNCHRONOUS DATA TRANSFER RE- 
QUEST message exchange can only take place following a SELECTION phase that in- 
cludes the SCSI IDs for both the initiator and the target. Violation of this rule may make 
data transfer impossible owing to disagreements among SCSI devices about the data 
transfer mode. 


6.7 ERROR CONDITIONS 


Under several error conditions, the drive changes the phase to BUS FREE without cor- 
rectly terminating the command (that is, no DISCONNECT or COMMAND COMPLETE 
message is sent). The drive clears all information regarding the command, except sense 
data (if any), and does not attempt to reconnect, or in any other way terminate, the com- 
mand. The initiator must assume this is a catastrophic failure and return the error to the 
system software. : | 


Sense data may or may not be valid when this condition occurs. If the initiator issues a 
REQUEST SENSE command and the returned sense key/error code is anything other 
than 00h/00h, the sense data is valid. 


6.7.1 MESSAGE OUT Phase Parity Error 


If the drive detects a parity error during the MESSAGE OUT phase, the drive processes 
the error using the following sequence: | 
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e The drive terminates the present command with a CHECK CONDITION status and 
sets the sense key/error code to ABORTED COMMAND?/Parity Error (OBh/47h). This 
error does not prevent the initiator from trying the command again. 


COMMAND Phase Parity Error 


When the drive detects a parity error during the COMMAND phase, the drive aborts the 
command using the following sequence: 


¢ The disk drive terminates the command with a CHECK CONDITION status and sets 
the sense key/error code to ABORTED COMMAND/Parity Error (OBh/47h). This er- 
ror does not prevent the initiator form trying the command again. 


DATA OUT Phase Parity Error 


If the drive detects a parity error during the DATA OUT phase, it terminates the command 
with a CHECK CONDITION status, and sets the sense key/error code to ABORTED 
COMMAND/Parity Error (OBh/47h). This error does not prevent the initiator from trying 
the command again. 


Initlator Detected Error 


If the drive receives an initiator detected error message at any time during the command, 
except during the STATUS phase or COMMAND COMPLETE message, it terminates the 
current command with a CHECK CONDITION status and sets the sense key/error code to 
ABORTED COMMAND/Initiator Detected Error (OBh/48h). This error does not prevent 
the initiator from trying the command again. 


lf the initiator sends an initiator detected error message immediately after the STATUS 
phase, the drive immediately goes to the BUS FREE phase. The sense key/error code is 
set to ABORTED COMMAND/Initiator Detected Error (OBh/48h). This error does not 
prevent the initiator from trying the command again. _ 


If the initiator sends an initiator detected error message immediately after the COMMAND 
COMPLETE message is sent, the drive immediately goes to the BUS FREE phase. The 
sense key/error code is set to ABORTED COMMAND Initiator Detected Error (OBh/48h). 
This error does not prevent the initiator from trying the command again. 
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REJECTED Message 


When the drive receives a MESSAGE REJECT message from the initiator, the drive takes 
one of the following actions, based on which message was rejected: 


COMMAND COMPLETE - The drive goes to the BUS FREE phase and does not 
consider this an error. | 


DISCONNECT - The drive does not disconnect from the initiator and continues the 
current command. This condition does not preclude the drive from attempting to 
disconnect at a later time. | | 


NOTE: The drive does not send a DISCONNECT message to an initiator which 
does not support the disconnect/reconnect option. 


IDENTIFY (Reconnect) - The drive immediately goes to the BUS FREE phase and 
aborts the current SCSI command. No further reconnection is attempted, and no 
STATUS or COMMAND COMPLETE message is sent for the command. The sense 
key/error code is set to ABORTED COMMAND/Message Reject Error (OBh, 43h). 


LINKED COMMAND COMPLETE - The drive immediately goes to the BUS FREE 
phase and does not read the next command in the linked list. The sense key/error 
code is set to ABORTED COMMAND/Message Reject Error (OBh, 43h). 


MESSAGE REJECT - The drive immediately terminates the present command with a 
CHECK CONDITION status and sets the sense key/error code to ABORTED COM- 
MAND/Message Reject Error (OBh, 43h). 


RESTORE POINTERS - Since the RESTORE POINTERS message is only used in 
an error recovery or retry situation, the drive aborts the recovery or retry attempt, as- 
sumes the error is unrecoverable, and completes the command according to the er- 
ror condition. | 


SAVE DATA POINTER - The drive assumes the initiator does not support this mes- 
sage and does not attempt to disconnect from the bus during this command. 


Initiator MESSAGE PARITY ERROR 


When the drive receives a MESSAGE PARITY ERROR message from the initiator, the 
drive immediately goes to the BUS FREE phase, and aborts the current SCSI command. 
No further reconnection is attempted, and no STATUS or COMMAND COMPLETE 
message is returned for the command. The sense key/error code is set to ABORTED 
COMMAND/Parity Error (OBh/47h). 
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6.7.7 RESELECTION Time-Out 


When the drive attempts to reselect the initiator and the initiator does not respond within 
a selection time-out delay (as defined in the SCSI standard), the reselection is aborted. 
No further reconnection is attempted, and no STATUS or COMMAND COMPLETE mes- 
sage is returned for the command. The sense key/error code is set to ABORTED 
COMMAND/Select-Reselect Time-Out (OBh/45h). 


NOTE: The initiator must have an overall command time-out delay to detect this error. 


6.7.8 Internal Controller Errors 


If an error occurs within the embedded controller that is related to the SCSI hardware or 
firmware, the drive terminates the present command with a CHECK CONDITION status 
and sets the sense key/error code to HARDWARE ERROR/SCSI Hardware Error 
(04h/44h). This error does not prevent the initiator from trying the command again. 
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SCSI COMMAND DESCRIPTIONS 


This section describes the SCSI commands implemented by the Maxtor LXT-200 disk 
drives. The command descriptions are listed alphabetically as a reference aid. The SCSI 
Command Overview explains the fields in the command descriptor block (CDB) that are 
common to all commands. Each individual command description explains the command 
function, the CDB, and any data returned. 


SCSI COMMAND OVERVIEW 


This subsection describes the fields in the CDB common to every command. Each SCSI 
command is described in a separate subsection, including CDB formats, hexadecimal 
operation code, byte and bit functions, and any necessary effects produced by the 
commands. | 


A request from the initiator is performed by sending a CDB to the drive. For some com- 
mands, the request is accompanied by a list of parameters, or other information sent dur- 
ing the DATA OUT phase, or a list may be returned to the initiator from the drive during 
the DATA IN phase. Table 7*1, Typical CDB for 6-Byte Commands, and Table 7:2, Typi- 
cal CDB for 10-Byte Commands, show the basic organization of CDBs. Explanations of 
those fields which are common among all commands follow. 


Operation Code 


Logical Block Address (LSB) (if required) 
Transfer Length (if required) 
Control Byte 


Table 7-1 
Typical CDB for 6-Byte Commands 
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Operation Code 


ait 


Reserved (zeros) 


Logical Block Address (MSB) (if required) 
Logical Block Address (r required) 
Logical Block Address (if required) 


Logical Block Address (LSB) (if required) 


Reserved (zeros) 


Transfer Length (MSB) (if required) 


Transfer Length (LSB) (if required) 


Control Byte 


Table 7+2 
Typical CDB for 10-Byte Commands 


The reserved bits, bytes, fields, and code values are set aside for future standardization. 
All reserved bits, bytes, or fields are checked by the drive and must be set to zero. If a re- 
served field is not set to zero, the drive may terminate the command with a CHECK 
CONDITION status and an ILLEGAL REQUESTiIllegal Field in CDB (05h/24h), or ILLE- 
GAL REQUEST/Illegal Field in Parameter List (05h/26h) sense key/error code. 


The operation code is the first byte, byte zero, of a CDB (see Table 7*3, CDB Operation 
Code Format). The operation code contains two fields: the group code in the high-order 
three bits, bits five through seven, and the command code in the low-order five bits, bits 
zero through four. The group code specifies the length of the CDB and, together with 
the command code, determines the operation to be performed. If the specified op- 
eration code is invalid or not implemented, the drive returns a CHECK CONDITION status 
with an ILLEGAL REQUEST/Invalid Command (05h/20h) sense key/error code. 
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Table 7:3 


i Ee ee 


CDB Operation Code Format 


The group code specifies one of the following groups: 


Group 0- - 6-byte commands (see Table 7¢1). 
Group 1&7 -10-byte commands (see Table 7+2). 


The command code specifies one of the commands in Table 7*4, CDB Operation Codes. 


OPERATION COMMAND OPERATION 
CODE NAME CODE 


TEST UNIT READY 1Ch 
REZERO UNIT {Dh 
REQUEST SENSE 25h 
FORMAT UNIT 28h 
REASSIGN BLOCK 2Ah 
READ 2Bh 
WRITE 2Eh 

SEEK 2Fh 
INQUIRY 37h 
MODE SELECT 3Bh 
RESERVE UNIT — 3Ch 
RELEASE UNIT E8h or 3Eh 
MODE SENSE EAh or 3Fh 
START/STOP UNIT 


Table 7-4 
CDB Operation Codes 


COMMAND 
NAME 


RECEIVE DIAGNOSTIC RESULTS 
SEND DIAGNOSTIC 
READ CAPACITY 
READ (EXTENDED) 
WRITE (EXTENDED) 
SEEK (EXTENDED) 
WRITE AND VERIFY 
VERIFY 

READ DEFECT LIST 
WRITE BUFFER 
READ BUFFER 
READ LONG 

WRITE LONG 


The logical unit number (LUN) field, byte one, bits five through seven, contains the num- 
ber of the device being addressed. The drive, acting as a SCSI bus target, supports only 
a LUN field value of zero. Therefore, the value for the LUN field (in byte one of the CDB) 
is limited to 000 (binary). If an invalid LUN field value is specified, the drive returns a 
CHECK CONDITION status, with an ILLEGAL REQUEST/Invalid LUN (05h/25h) sense 
key/error code. The drive provides this method of addressing the device for initiators that 
do not implement the IDENTIFY message. An LUN specified in the IDENTIFY message 


overrides any LUN specified in the CDB. 
Doc 101 8328, Rev A 6 1 


Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 


The relative address (RelAdr) bit is not currently supported. When it is implemented it will 
be set to one to indicate that the LBA portion of the CDB is a twos complement displace- 
ment. This negative or positive displacement is added to the LBA last accessed on the 
logical unit, to form the LBA for this command. This feature will only be available when 
linking commands, and it requires that a previous command in the linked group have ac- 
cessed a block of data on the logical unit. 


The LBA field begins with block zero and is contiguous up to the last logical block. The 
maximum LBA is variable, depending on the parameters selected for the number of bytes 
per sector and number of alternate sectors. 


NOTE: The maximum LBA allowable is returned to a READ CAPACITY command with a 
partial media indicator (PMI) bit equal to zero. 


Group 0 commands contain 21-bit LBAs. 
Group 1 and 7 commands contain 32-bit LBAs. ° 


The control byte is the last byte in every CDB. The control byte is eee into three 
fields, as shown in Table 7*5, Control Byte. 


Table 7-5 
Control Byte 


Bits seven through two are reserved. 


Bit one is defined as the flag bit, and is only checked when the link bit is set to one. 
When the flag bit is zero, the drive sends a LINKED COMMAND COMPLETE message 
when the command completes successfully. If the flag bit is set to one, the drive sends a 
LINKED COMMAND COMPLETE (WITH FLAG) message when the command completes 
successfully. 


Bit zero is defined as the link bit. When the current command completes successfully 
and the link bit is set to one, the drive returns an INTERMEDIATE status, followed by one 
of the two messages defined by the flag bit above. The drive then automatically links to 
the next command. If a linked command is not completed successfully, the drive returns 
a CHECK CONDITION status, and does not link to the next command. 
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The remaining bytes in the CDB are primarily command dependent, and are described in 
the following individual command sections. 
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7.2 


7.2.1 


FORMAT UNIT - 04h 


The FORMAT UNIT command ensures that the media is formatted so that all data blocks 
can be accessed. The drive maintains a defective sector and track file on the disk on a 
cylinder that is inaccessible to the initiator. During the formatting process, the initiator 
may specify a set of defective blocks or tracks to be a ie using spare blocks or al- 
ternate tracks, as appropriate. 


The FORMAT UNIT command requires two disk revolutions to format each track and uses 
three different sets et defect information: 


° Primary, or Manufacturer's, Defect List (P ist) - - The primary defect list is supplied by 
the manufacturer, and is resident on the disk drive. 


e — Initiator Defect List (D list) - This list is the defect descriptor(s) supplied to the drive by 
the initiator in the DATA OUT phase. The list is supplied by the initiator when bits four 
and two of byte one of the CDB are set to one, and bytes two and/or three of the de- 
fect list header are not zero. If the defect list length (bytes two and three) of the de- 
fect list header is null, no defect descriptor(s) (D list) is transferred. The defects iden- 
tified by the initiator in the D list are mapped out and added to the grown list (G list). 


e Grown Defect List (G list) - This list includes defects identified to, or by, the drive (the 
D and G lists). It does not include the P list. These defects are classified as flaws ap- 
Dearing after the medium has been formatted. The initiator may request that the cur- 
rent G list be used during formatting (CDB bit CmpLst-complete list) set to zero, and 
FmtData set to one), or that the current G list be erased and a new one begun (CDB 
bit CmpLst set to one, and FmtData set to one). Entries to this G list include defects 
provided to the drive in D lists during previous FORMAT UNIT commands, the drive C 
list defects detected during the previous FORMAT UNIT command, and defects ap- 
paced by successful eee of the REASSIGN BLOCKS command. 


Defect List Management 


The FORMAT UNIT command uses the drive geometry, and format information read from 
a reserved area on the disk during power up, to format the disk drive. These parameters 
may be changed by using the MODE SELECT command just prior to issuing the FOR- 
MAT UNIT command. If the information contained in the reserved area is invalid, or can- 
not be read, the FORMAT UNIT command uses the default parameters, as returned by a 
MODE SENSE command. See “7.5 MODE SENSE” later in this chapter. 
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In order for any list of defects to be relocated, the drive’s current values for the alternates 
per zone field in MODE SELECT, Page Code 3, or MODE SENSE, Page Code 3, must 
be greater than zero. 


The initiator may select how the drive handles the list by using of the bits in the CDB and 
the defect list header (see Table 7*6, FORMAT UNIT CDB). 


The drive has the capability of mapping out bad sectors so that the drive medium appears 
error free to the initiator. In the D list header, during the DATA OUT phase of a FORMAT 
UNIT command, the initiator may use the disable primary (DPRY), and format options valid 
(FOV), bits to request whether or not the drive relocates the P list recorded by Maxtor 
prior to shipment. Also, the drive maintains, and maps out, an additional list of flaws (G list) 
on the disk if requested by the initiator in the FORMAT UNIT CDB, by using the complete 
list (CmpLst) bit. The G list, if it exists and is readable, may include any errors identified by 
the initiator in the D list supplied in the defect descriptors during the DATA OUT phase of 
the FORMAT UNIT command. The G list also includes errors previously identified by all 
REASSIGN BLOCK commands that have been issued since the last completion of a 
FORMAT UNIT command with the complete list (CmpLst) bit set to one. 


With the MODE SELECT command, the initiator specifies how many sectors are deallo- 
cated, either per track or per cylinder, to handle bad sectors. See the zone definition in 
“7.4.6 Direct-Access Device Format Parameters Page” later in this chapter. If the initiator 
deallocates no spare sectors with the MODE SELECT command (zero alternates per 
zone), then the drive does not map out any flaws or create any spare sectors (the initiator 
operating system must handle the defects). If the initiator attempts either a REASSIGN 
BLOCK , or FORMAT UNIT, command which involves block reassignment, without first 
deallocating spare sectors, the drive returns an error condition. 


The initiator may disable the relocation of all defect lists (including default format) while 
enabling the deallocation of spare sectors (assuming the current value of alternates per 
zone is greater than zero), by performing a FORMAT UNIT command 04, 18, 00, 00, 00, 
00, with a header DATA OUT phase of 00, EO (or FO), 00, 00. | 


The initiator may disable deallocation of spare sectors, and relocation of all defect lists, by 


performing a MODE SELECT command, which sets alternates per zone, and alternates 
per volume, to zero, followed by a FORMAT UNIT command 04, 00, 00, 00, 00, 00. 


SCSI Deviations 


There are no deviations. 
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7.2.3 


—— Reserved (zeros) 


Command Parameters 


The CDB for the FORMAT UNIT command is formatted as shown in Table 7*6, FORMAT 
UNIT CDB. 


Command Code (04h) 
LUN (zeros) FmtDataj CmpLst| Defect List Format 


Interleave Factor (MSB) | 
: Interleave Factor (LSB) 
Control Byte 


Table 76 
FORMAT UNIT CDB 


A format data (FmtData) bit of one indicates that a DATA OUT phase takes place during 

command execution. The DATA OUT phase consists of the 4-byte defect list header 
and, if there is a nonzero defect list length, a D list. The header specifies if the drive for- 

mats using the P list, if the drive stops on an error during format, and the length of the D 

list, if any. The optional D list follows the header during the DATA OUT phase. The D list 

consists of one or more detect eee ele: 


The format of the D list is determined by the defect list format defined by bits zero 
through two of the CDB. If bit two of byte one of the CDB equals zero, only the 4-byte 
defect list header is transferred from the initiator during the DATA OUT phase. In this 
case, the defect list length of the header (bytes two and three) must equal zero. If bit two 
of byte one of the CDB equals one, then one or more defect descriptors is transferred in 
the bytes from index format. 
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A format data (FmtData) bit of zero indicates that the DATA OUT phase does not occur 
(no defect list header and no defect descriptors are supplied by the initiator). If MODE 
SELECT Page Code 3 (alternates per zone) does not equal zero, then the P list is 
mapped out. If alternates per zone equals zero, then no defects are mapped out and the 
drive is not requested to handle defects at all. No spare locations are deallocated by the 
drive. Further REASSIGN BLOCK commands are rejected with a CHECK CONDITION 
status and ILLEGAL REQUEST sense key. 


A complete list (CmpLst) bit of one indicates the D list defined by the initiator during the 
DATA OUT phase of the command execution is the complete list of known defects. The 
result is to erase the current G list and build anew G list. ~ 


NOTE: The format data (FmtData) bit must equal one if the complete list (CmpLst) bit 
equals one. | 


A complete list (CmpLst) bit of zero indicates that the data supplied by the initiator during 
the DATA OUT phase (header only, or header and descriptors) is an addition to existing 
defect data already removed from the initiator-addressable blocks. The result is that the 
existing G list (if one exists) is used. At the initiator request, the P and/or D lists are also 
used. 


The defect list format (bits zero through two) is used to specify the format of the defect 
descriptors used for a D list. See “7.2.5 Initiator Defect List” later in this chapter. 


The interleave factor field, bytes three and four, only supports an interleave factor of one 
(1:1 ratio) for best drive performance. . 


-_ NOTE: An interleave factor of zero or one requests that the target use its default in- 


terleave (1:1 sequential). 


Format Modes 


The format mode is selected by a combination of the FORMAT UNIT CDB, and the defect 
list header. Through control of the appropriate fields, the initiator determines whether 
the drive’s internal defect lists are used, the initiator is to supply the defect list, or both. 
The D list is discussed in detail in “7.2.5 Initiator Defect List.” 


If the format data (FmtData) bit is set to one, the drive transfers the defect list header from 
the initiator to the drive during the DATA OUT phase of the FORMAT UNIT command. 
The defect list header is 4 bytes long, followed by zero or more defect descriptors. The 
header specifies the total number of bytes in the defect list and several parameters for 
the format mode (see Table 7*7, FORMAT UNIT Defect List Header). 
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poet iets ts te feds fo 


Reserved (zeros) 


pt | Foy DPRY | DCRT | STPF Reserved (zeros) 


Defect List Length (MSB) 


fe | Defect List Length (LSB) 


Table 7:7 
FORMAT UNIT Defect List Header 


The format options valid (FOV) bit, byte one, bit seven, when set to one, indicates the 
other fields in this byte are valid and may be set to one also. If this bit is set to zero, bits 
one through six must also be set to zero, and the drive formats the drive using the P list. 


The disable primary (DPRY) bit, byte one, bit six, when set to one, specifies the drive is to 
format the disk without using the P list. If this bit is zero, the drive uses the P list. This bit 
is only valid if the format options valid (FOV) bit is set to one. 


The disable certification (DCRT) bit, byte one, bit five, must be set to one for disabling all 
of the certification options. The drive does not support certification. 


The stop format (STPF) bit, byte one, bit four, when set to one, specifies that the drive 
terminates the command when it encounters an unrecoverable error while accessing any 
of the defect lists. When this bit is zero, the drive continues the format operation if any of - 
the above errors occur. This bit is only valid if the format options valid (FOV) bit is set to 
one. | 


The vendor unique (VU) bit, byte one, bit zero, is not supported by the drive and must be | 
set to zero. | 


The defect list length field, bytes two and three, specifies the total number of bytes (not 
the total number of defect descriptors) in the D list (provided by the initiator). This length 
does not include the 4 bytes in the header. A defect list length of zero indicates that no 
D list is provided by the initiator, and is not considered an error by the drive. 
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The format mode for the drive is specified with the following bits: format data (FmtData), 
complete list (CmpLst), and disable primary (DPRY). If the format options valid (FOV) bit in 
the defect list header is zero, or if the format data (FmtData) bit is zero, the drive treats the 
disable primary (DPRY) and disable certification (DCRT) bits as if they were set to zero and 
one, respectively. Table 7*8, FORMAT UNIT Drive Format Modes, lists the format modes 
supported by the drive, and their corresponding states for the 4 bits. 


The disk drive formats the media using the P list. The Pe G list is purged. 
There is no DATA phase for this format mode. 


The disk drive formats the media using the P list and the current G list to produce 
the full set of known defects. 


The disk drive formats the media using the P list to produce the full set of known 
defects. The previous G list is purged. 


The disk drive formats the media using the current G list to produce the full set of 


known defects. 
The disk drive formats the media using the D list (if any). The previous G list 
is purged. 
X = Either 0 or 1 
Table 7:8 
FORMAT UNIT Drive Format Modes 
7.2.5 


Initiator Defect List 


In order for the initiator to provide a D list, the format data (FmtData) bit must be set to one 
in the CDB, and bits zero through two of byte one in the CDB must be set to one of the 
three valid options shown in Table 7*9, FORMAT UNIT D List Formats. Also, the defect 
list length, bytes two and three of the defect list header, must be set to the appropriate 
nonzero value. The two valid D list options, bytes from index and physical, are detailed as 
in Table 79. 


NOTE: The initiator should use the drive's internal defect maps, rather than sending a D 
list to the drive. Maxtor performs extensive testing of all drives, and adds all areas of de- 
fective or marginal performance to the defect lists. If the initiator disables the internal lists 
using the disable primary (DPRY) bit, marginal sectors might cause future loss of data. 
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Also, the drive uses sophisticated algorithms to determine when to deallocate multiple 
sectors for a single defect. The limitations of the bytes from index format of the READ 
DEFECT LIST and FORMAT UNIT commands do not allow for reporting the length of a 
defect, even though this information is stored in the P list. Therefore, the drive is better 
able to judge when a defect will cross sector boundaries than is the initiator. - 


DEFECT LIST 


FORMAT BITS DESCRIPTION 


Format with bytes from index format. The D list, if any, is in bytes from index format. 


Format with physical sector format. The D list, if any, is in physical sector format. 


Vendor unique (reserved). 


Reserved. 


Table 7-9 
FORMAT UNIT D List Formats 


A D LIST BYTES FROM INDEX FORMAT 


The D list is transferred from the initiator to the drive during the DATA OUT phase of the 
FORMAT UNIT command. The D list begins with a 4-byte header, followed by zero or 
more 8-byte defect descriptors. When the D list is specified using the number of bytes 
from index, the drive uses the format described in Table 7°10, FORMAT UNIT Defect De- 
scriptor(s), Bytes from Index Format. 
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Cylinder Number of Defect (MSB) 


Pw 

= 

Cylinder Number of Defect 
| | Cylinder Number of Defect (LSB) 
oe | Head Number of Defect 
Poa Defect Bytes from Index (MSB) 
L 2 Defect Bytes from Index 
= 


Defect Bytes from Index 


Defect Bytes from Index (LSB) 


7 Table 7-10 
FORMAT UNIT Defect Descriptor(s), Bytes from Index Format 


The cylinder number of defect field, bytes zero through two, specifies the physical cylin- 
der number which contains the defect. | 


The head number of defect field, byte three, specifies the head number which contains 
the defect. 


The defect bytes from index field, bytes four through seven, specifies the number of 
bytes between the index and the defect on the specified track. 


The defect descriptors must be in ascending order. For determining ascending order, 
the cylinder number of defect is considered the most significant part of the address, and 
the defect bytes from index is considered the least significant part of the address. 


B D LIST PHYSICAL SECTOR FORMAT 


The defect list is transferred from the initiator to the drive during the DATA OUT phase of 
the FORMAT UNIT command. The defect list begins with a 4-byte header, followed by 
zero or more 8-byte defect descriptors. When the defect list is specified using physical 
sector addresses, the drive uses the format in Table 7-11, FORMAT UNIT Defect 
Descriptor(s), Physical Sector Format. 
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7.2.6 


m=> bbb PPP 


. Head Number of Defect 


ets | 


Table 7:11 
FORMAT UNIT Defect Descriptor(s), Physical Sector Format 


The cylinder number of defect field, bytes zero through two, specifies the physical cylin- 
der number which contains the defect. 


_ The head number of defect field, byte three, specifies the head number which contains 


the defect. 


The defect sector number field, bytes four through seven, specifies the sector number 
which contains the defect. 


The defect descriptors must be in ascending order. For determining ascending order, 
the cylinder number of defect is considered the most significant part of the address, and 
the defect sector number is considered the least significant part of the address. 


Error Conditions 


If the format mode is invalid, the drive terminates the command with a CHECK CONDI- 
TION status and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h), or ILLEGAL RE- 


- QUEST/Invalid Field in Parameter List (05h/26h) sense key/error code, whichever is ap- 


plicable. 
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If the stop format (STPF) bit is one, and the drive encounters an unrecoverable error 
reading or accessing a defect list, the drive terminates the command with a CHECK 
CONDITION status and a MEDIUM ERROR/Defect List Error (03h/19h) sense key/error 
code. 


If the drive has insufficient capacity to reassign all the defective blocks, it terminates the 
command with a CHECK CONDITION status and a MEDIUM ERROR/No Defect Spare 
Location Available (O3h/32h) sense key/error code. 


If the stop format (STPF) bit is zero, and the drive encounters an error while accessing a 
defect list, it continues the FORMAT UNIT command. When the command is completed, 
and no other errors occur, it terminates with a CHECK CONDITION status and a RECOV- 
ERED ERROR/Defect List Error (01h/19h) sense key/error code. 


lf the format options valid (FOV) bit in the defect list header is zero, and the disable pri- 
mary (DPRY), disable certification (DCRT), and stop format (STPF), bits are not zero, the 
drive terminates the command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in Parameter List (05h/26h) sense key/error code. 


If the stop format (STPF) bit is one, the disable primary (DPRY) bit is zero, and the drive 

‘cannot locate the P list, the drive terminates the command with a CHECK CONDITION 
status and an ILLEGAL REQUEST/Primary Defect List Not Found (05h/1Ch) sense 
key/error code. 


If the stop format (STPF) bit is zero, the disable primary (DPRY) bit is zero, and the drive 
cannot locate the P list, it continues the FORMAT UNIT command. When the command is 
completed, and no other errors occur, the drive terminates with a CHECK CONDITION 
status and a RECOVERABLE ERROR/Primary Defect List Not Found (01h/1Ch) sense 
key/error code. 
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7.3 INQUIRY - 12h 


The INQUIRY command provides a means by which the initiator may request information 
regarding the drive. 


If an INQUIRY command is received from an initiator with a pending UNIT ATTENTION 
condition, the drive executes the INQUIRY command, returns a GOOD status, and does 
not clear the UNIT ATTENTION condition. 
When the INQUIRY command is sent to a nonexistent LUN (that is, any LUN other than 
_ Zero), the drive transfers the INQUIRY response data back to the initiator and terminates 
the command with GOOD status. The initiator must examine the peripheral device type 
- field to determine ff it is a valid LUN. 
7.3.1 SCSI Deviations 


There are no deviations. 


7 3.2 Command Parameters 


The INQUIRY CDB is formatted as shown in Table 7*12, INQUIRY CDB. 


ee ee ee ee 
ee 
ee 
ee 
= 
a 
=< 


Reserved (zeros) 
Allocation Length 
Control Byte 


Table 7-12 
INQUIRY CDB 
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The allocation length field, byte four, specifies the number of bytes the initiator has allo- 
cated for the retumed INQUIRY data. An allocation length of zero indicates that no data is 
transferred to the initiator, and this is not considered an error. Any other value indicates 
the maximum number of bytes that are transferred. The drive terminates the data transfer 
when the number of bytes specified in the allocation length field is transferred, or when 
all available INQUIRY data is transferred, whichever is less. 


7.3.3 Data Format 


The INQUIRY command returns 36 bytes of data to the initiator. This data is formatted as 
in Table 7°13, INQUIRY Response Data. 


Device Type Qualifier 


ANSI Version (01h) 


Reserved (zeros) 
Additional Length (1Fh) 
Request Sense Length 
Reserved (zeros) 
Vendor Identification- "MAXTOR" (in ASCII) 


Product Identification (in ASCIl) 


Firmware Revision Level (in ASCII) 


Table 7°13. 
INQUIRY Response Data 


If the LUN field in the CDB is zero, the peripheral device type field, byte zero, is zero to 
indicate that this is a direct-access device (disk drive). If the specified LUN is nonexistent 
(that is, any LUN other than zero), this field is set to O7Fh. A nonexistent LUN is a LUN 
not supported by the drive. The drive supports a LUN equal to zero only. 
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The removable media (RMB) bit, byte one, bit seven, is always set to zero because the 
drive does not support removable media. 


The device type qualifier field, byte one, bits six through zero, is always zero because the 
drive supports a direct-access device. 


The ANSI version field, byte two, is always Oth to indicate the drive complies with the 
ANSI SCSI standard X3.131-1986. 


The response data format field, byte three, bits zero through three, is always set to one, 
indicating that the drive conforms to the SCSI CCS for direct-access devices. 


The additional length field, byte four, defines the number of parameter bytes which fol- 
low. The field is always set to 31 (1Fh). 


The vendor identification field, bytes eight through fifteen, is always set to the ASCII 
string “MAXTOR.” The string is left justified and followed by two ASCII spaces (20h), for a 
total of eight characters. 


The product identification field, bytes sixteen through thirty one, contains the Maxtor 
product identifier in ASCII, followed by the product name, left justified and filled with 
ASCIl spaces (20h). There are 16 characters in the string; the LXT-200 disk drives have 
the ASCII string “LXT-200S” in this field. | 


The revision level field, bytes thirty two through thirty five, contains the Maxtor firmware 
revision level in ASCII. There are four characters in the string. 


Doc 1018328, Rev A 76 Maxtor Corporation 


er ae et rn om nee aE Be Ct ew shod bes 


7.4 


LXT-200 Family Product Specification & OEM Manual 
MODE SELECT - 15h 


MODE SELECT - 15h 


The MODE SELECT command provides a means by which the initiator may specify vari- 
ous parameters to the drive. Any changes in the MODE SELECT parameters take effect 
immediately after the MODE SELECT command has terminated. The MODE SELECT 
command is complementary to the MODE SENSE command, which allows the initiator to 
request that the drive send values for the parameters to the initiator. 


The initiator can send the drive optional blocks of parameters that are separated into cat- 
egories, or pages. The individual pages specify various options and features which the 
initiator may change. 


Pages 1, 3, and 4 of the MODE SELECT data are written to the disk when the FORMAT 
UNIT command is executed. Subsequent drive power up or reset conditions cause the 
drive to read this information from the drive. 


The initiator sends those pages to the drive for which it requests parameters to be 
changed. The initiator may send pages individually, or all pages at one time, and the 
pages do not need to be sent in any particular order. 


It is recommended that, prior to issuing a MODE SELECT command, the initiator first is- 
sue a MODE SENSE command, with the page code set for all pages, and the page con- 
trol field set for current values, to determine which pages are implemented, the page 
lengths, and current values. This should be followed by another MODE SENSE com- 
mand, with the page control field set to changeable values, to determine which values 
may be altered. The initiator should analyze this information, and should not issue a 
MODE SELECT command which attempts to change values in fields which are not im- 
plemented or not changeable. 


When a MODE SELECT command is issued that changes any parameters in pages 3 or 
4, the drive issues a CHECK CONDITION status with a sense key/error code of UNIT 
ATTENTION/MODE SELECT Changed Condition (06h/2Ah) to the first command re- 
ceived from all initiators, except the one that issued the MODE SELECT command. 
When a MODE SELECT command is issued that changes any parameters in page 3 or 4, 
a FORMAT UNIT command must be issued prior to the next media access command. 


The MODE SELECT command can affect the following types of drive parameters: 
« Saved Values: The saved values are all the changeable MODE SELECT parameters 


saved by the drive on the medium when it performs a FORMAT UNIT command. The 
initiator may change the saved values of pages 1 and/or 2 by issuing a MODE SE- 
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7.4.1 


7.4.2 


aa 


LECT command with the save parameters (SP) bit in the CDB set to one. This action 
does not change the saved values of pages 3 and 4. 


7 Current Values: The current values are the MODE SELECT parameters used by the 
- drive during normal drive operation. Any MODE SELECT command issued to the 
drive changes the current values. 
SCSI Deviations 


Only a single block descriptor may be sent to the drive. 


The drive ignores the number of blocks field in the block descriptor. 


Command Parameters 


The MODE SELECT CDB is formatted as shown in Table 7°14, MODE SELECT CDB. 


Table 7°14 
MODE SELECT CDB 


The page format (PF) bit, byte one, bit four, is set to one to indicate that the format of the 
data sent by the initiator, after the MODE SELECT header and the block descriptors (if 


_ any), complies with the page format as defined in the CCS. 


The save parameters (SP) bit, byte one, bit zero, when set to one, specifies that the drive 
should take the current values for pages 1 and/or 2, and write them to the disk as the 
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saved values. Before the drive saves the parameters, it makes any changes to these 
pages as specified in the current MODE SELECT command. If the drive encounters an 
error during the MODE SELECT command, it terminates the command without writing the 
parameters to the disk as the saved values. If the save parameters (SP) bit is zero, the 
drive updates the current values and does not modify the saved values. 


The parameter list length field, byte four, specifies the length, in bytes, of the parameters 
that are sent from the initiator to the drive during the DATA OUT phase of the MODE SE- 
LECT command. A parameter list length of zero indicates that no data is transferred and 
is not considered an error by the drive. 


Parameter List Format 


The MODE SELECT parameter list is sent by the initiator. to the drive during the DATA 
OUT phase. This list consists of a parameter list header, zero or one block descriptors, 
and zero or more page descriptors. The entire length of the parameter list is specified in 
the MODE SELECT CDB. 


The parameter list header is 4 bytes, and specifies the medium type and the length of the 
block descriptor. | 


The block descriptor consists of 8 bytes, and specifies the medium density, the number 
of blocks, and the logical block length. 


The page descriptors contain various parameters, separated into pages. These parame- _ 
ters specify various options and features which the initiator may change. One or more 
pages may be sent during the MODE SELECT command. 


PARAMETER LIST HEADER FORMAT 


The MODE SELECT parameter list header is the first part of the parameter list. The 
header is formatted as shown in Table 7-15, MODE SELECT Parameter List Header. 
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— Reserved (zeros) 
. * 4 Medium Type (zeros) 


HH 


Reserved (zeros) 
Block Descriptor Length (00h or 08h) 


Table 7°15 
MODE SELECT Parameter List Header 


The medium type field, byte one, must be set to zero. 


The block descriptor length field, byte three, specifies the length of the block descriptor, 
in bytes, starting at byte four of the parameter list. The drive supports zero or one block 
descriptors per MODE SELECT command, so the only valid block descriptor lengths are 
0 and 8 bytes. 


B PARAMETER LIST BLOCK DESCRIPTOR FORMAT 
The MODE SELECT block descriptor immediately follows the parameter list header. The 
drive does not report an error if the block descriptor is not in the parameter list (block de- 


scriptor length equals zero). The block descriptor is formatted as shown in Table 7+16, 
MODE SELECT Parameter List Block Descriptor Format. © 
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Table 7+16 
MODE SELECT Parameter List Block Descriptor Format 


The density code field, byte zero, must be set to zero. 
The number of logical blocks field, bytes one through three, is ignored by the drive. 
The logical block length field, bytes five through seven, specifies the length of the logical 
block, in bytes. The block length must be equal to the physical sector size. The drive 
supports logical block sizes of 180 to 4,096 bytes. 

C PAGE HEADER FORMAT 
Each of the optional page descriptors is preceded by a page header. The page header is 
2 bytes long and identifies the page type length. Each page header is immediately fol- 
lowed by its corresponding page parameters. 
The page code field, byte zero, bits zero through five, identifies the page type. Table 


7°17, MODE SELECT Page Codes, lists the page codes and their corresponding page 
descriptions. 
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PAGE CODE PAGE DESCRIPTION 


Vendor Unique (not used by the drive) 
Error Recovery Parameters 
Disconnect/Reconnect Control Parameters 
Direct Access Device Format Parameters 
Rigid Disk Drive Geometry Parameters 
Reserved for use in MODE SENSE Command 


Table 7°17 
MODE SELECT Page Codes 


NOTE: The disconnect/reconnect control parameters are not currently supported by 
the disk drive. | 


The page length field, byte one, specifies the number of bytes in the page, not including | 
the page length byte. The initiator must send the entire page to the drive. 


7.4.4 Error Recovery Parameters Page 


This section specifies the MODE SELECT error recovery options supported by the drive. 
The format for the error recovery parameters page (page code 1) is shown in Table 7*18, 
MODE SELECT Error Recovery Parameters (Page Code 1). The drive saves a single 
copy of these parameters to be used by the initiators. 
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pr tetstets feta fo 


Reserved (zeros) Page Code (01h) 


Page Length (in bytes) (06h) 


= owe [owe] ve [ve [oe [noe [oo 
Poa | Retry Count 


Correction Span 
Head Offset Count 


| Data Strobe Offset Count 


Recovery Time Limit 


Table 7+18 
MODE SELECT Error Recovery Parameters (Page Code 1) 


NOTE: The drive saves this page whenever the initiator issues a FORMAT UNIT, or 
MODE SELECT, command with the save parameters (SP) bit set to one. 


The automatic write reallocation enabled (AWRE) bit, byte two, bit seven, option is not 
Currently supported by the drive and must be set to zero. 


The automatic read reallocation enabled (ARRE) bit, byte two, bit six, option is not cur- 
rently supported by the drive and must be set to zero. 


The transfer block (TB) bit, byte two, bit five, when set to one, specifies that the drive 
transfers the block with the data error before terminating the command. This bit is only 
applicable when a hard error is encountered, or when the disable transfer on error (DTE) 
bit is set to one and a recoverable error is encountered. If this bit is zero, the drive does 
not transfer the block with the data error. In both cases, the drive reports the block ad- 
dress of the block with the error, rather than that of the preceding block, in the sense 
data. If the transfer terminates with other than a data error (that is, data not found), the 
drive does not transfer the block. 


The read continuous (RC) bit, byte two, bit four, when set to one, overrides the enable 
early correction (EEC), disable transfer on error (DTE), post error (PER), and disable cor- 
rection (DCR) bits, and disables all retries and data correction. The transfer block (TB) bit 
is not applicable. When the read continuous (RC) bit is set to one, the drive transfers the 
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entire requested length of data without adding delays that are caused by its error recov- 
ery schemes. The drive sends data which may be erroneous, or fabricated, to maintain a 
continuous flow of data and avoid delays. 


The enable early correction (EEC) bit, byte two, bit three, when set to one, specifies that 
the drive does not exhaust the retry count before attempting any ECC correction. When 
this bit is zero, the drive exhausts the retry count (as specified in byte three) before it at- 
tempts any ECC correction. Also, the drive attempts to recover the data, using head off- 
set and data strobe offset, before attempting ECC correction. 


NOTE: This field does not disable retries during seek operations. For any seek or 
positioning error, the drive performs a recalibrate operation, then retries the seek opera- 
tion. If the second attempt also fails, the drive terminates the command. 


The post error (PER) bit, byte two, bit two, when set to one, instructs the drive to report 
any recoverable errors to the initiator. This error is either reported immediately, or at the 
normal completion of the command, depending on the state of the disable transfer on 
error (DTE) bit. The drive may terminate the data transfer before all data has been trans- 
ferred, depending on the error encountered and the states of the other error recovery 
bits in byte two. When set to zero, this bit suppresses the reporting of recovered errors. 
Unrecovered errors are always reported. 


The disable transfer on error (DTE) bit, byte two, bit one, when set to one, and when the 
post error (PER) bit is set to one, instructs the drive to terminate the command immedi- 
ately when a recoverable error is encountered, and create the CHECK CONDITION sta- 
tus. The drive may or may not transfer the data contained in the block in error, depending 
on the setting of the transfer block (TB) bit. The initiator can only set the disable transfer 
on error (DTE) bit to one if it has set the post error (PER) bit to one. If the disable transfer 
on error (DTE) bit is zero, the drive continues the data transfer when a recoverable error is 
encountered. When disable transfer on error (DTE) equals zero, and post error (PER) 
equals one, the sense data reports the last recoverable error that occurred within a trans- 
fer. | 


The disable correction (DCR) bit, byte two, bit zero, when set to one, disables ECC 
correction when reading a sector from the disk drive. No correction is attempted, and if a 


correctable ECC error occurs it is treated as an unrecoverable error. 


The retry count field, byte three, specifies the maximum number of retries to attempt 
when an error is encountered. The drive supports retry counts from 0 to 255. 


The correction span field, byte four, specifies the largest read data error, in bits, on which 
correction may be attempted. The drive supports a correction span of 0 to 17 bits. 
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The head offset count field, byte five, is not supported by the drive and must be set to 
zero. 


The data strobe offset count field, byte six, is not supported by the drive and must be set 
to zero. 


The recovery time limit field, byte seven, is not supported by the drive and must be set to 
00h. 


Table 7°19, MODE SELECT Error Recovery Modes, lists the possible error recovery 
modes which may occur using the above parameters. Those combinations which do not 
provide any useful function, that is, terminate on errors but do not report them, are 
marked as invalid mode and should not be selected by the initiator. Data transfers termi- 
nate immediately for any unrecoverable error. | 
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Retries Then Correction. Retries are exhausted, ECC correction is 
attempted, and recovered errors are not reported. 


No Correction. Retries are exhausted, no ECC correction is attempted 
and recovered errors are not reported. 


Invalid Mode. The initiator should not use this mode. 
Invalid Mode. The initiator should not use this mode. 


Report Recovered Errors. Retries are exhausted, ECC is attempted, 
and recovered errors are reported. 


Report Errors, No Correction. Retries are exhausted, no ECC correction 
is attempted, and recovered errors are reported. 


Report Errors and Stop. Retries are exhausted, ECC correction is 
attempted, and recovered errors are reported. The transfer terminates 
prematurely if any error occurs. 

Report Errors, No Correction, Stop. Retries are exhausted, no ECC 
correction is attempted, and recovered errors are reported. The 
transfer terminates prematurely if any error occurs. 


Early Correction. ECC correction is attempted before the disk drive attempts 
to recover data with retries. Any recovered errors are not reported. 


Invalid Mode. The initiator should not use this mode. 

Invalid Mode. The initiator should not use this mode. 

Invalid Mode. The initiator should not use this mode. 

Report Recovered Errors with ECC First. ECC correction is attempted — 
before the disk drive attempts toerecover data with retries. Any recovered 
errors are reported. 

Invalid Mode. The initiator should not use this mode. 

Report Errors and Stop with ECC First. ECC correction is attempted 


before the disk drive attempts to recover data with retries. Any recovered 
errors are reported. The transfer terminates prematurely if any error occurs. 


Invalid Mode. The initiator should not use this mode. 


Table 7-19 
MODE SELECT Error Recovery Modes 
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7.4.5 Disconnect/Reconnect Parameters Page 


This section specifies the MODE SELECT disconnect/reconnect parameter options. 
These options are not currently supported by the disk drive. 


cA EXER CR ER ESS 
. Disconnect Time Limit (MSB) 


Table 7-20 
MODE SELECT Disconnect/Reconnect Control Parameters (Page Code 2) 
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NOTE: Page code 2 options are not currently supported by the disk drive. 


The buffer full ratio field, byte one, specifies how full the internal buffer should be before 
the drive reconnects to transfer the data to the initiator. This option is not currently sup- 
ported by the drive and must be set to zero. Future versions of the drive will support this 
option. . 
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7.4.6 


The buffer empty ratio field, bytes two and three, specifies how empty the internal buffer 
should be before the drive reconnects to transfer more data from the initiator. This option 
is not currently supported by the drive and must be set to zero. Future versions of the 
drive will support this option. 


The bus inactivity limit field, bytes four and five, specifies the length of time, in 100 mi- 
crosecond increments, that the drive is allowed to stay connected to the SCSI bus with- 
out any bus activity. The drive supports a range of 1 (100 microseconds) to 650 (65,000 
microseconds). A value of zero in this field means the drive can stay connected to the 
bus indefinitely. 


The disconnect time limit field, bytes six and seven, is not supported by the drive and 
must be set to zero. 


The connect time limit field, bytes eight and nine, is not supported by the drive and must 
be set to zero. 

Direct-Access Device Format Parameters Page 

This section specifies the MODE SELECT direct-access device format parameters (page 
code 3) supported by the drive. The format for the disk format parameter page is shown 


in Table 7-21, MODE SELECT Direct-Access Device Format Parameters (Page Code 3). 


NOTE: The drive saves this page whenever the initiator issues a FORMAT UNIT com- 
mand. 
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Table 7:21 
MODE SELECT Direct-Access Device Format Parameters (Page Code 3) 


The tracks per zone field, bytes two and three, supports one track per zone. This field is 
set to one. 


The alternate sectors per zone field, bytes four and five, specifies the number of alter- 
nate sectors per zone to allocate during formatting. 
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The alternate tracks per zone field, bytes six and seven, is not used by the drive and must 
be set to zero. 


The alternate tracks per volume field, bytes eight and nine, specifies the number of alter- 
nate tracks to deallocate for bad sectors. A sector is mapped onto the alternate tracks by 
the FORMAT UNIT or REASSIGN BLOCK commands when relocation occurs in a zone 
whose alternate sectors have been exhausted. This field is not changeable. 


The sectors per track field, bytes ten and eleven, specifies the number of physical sec- 
tors per track. This field is not changeable. 


The data bytes per physical sector field, bytes twelve and thirteen, specifies the number 
of bytes per physical sector. The drive supports sector sizes from 180 to 4,096 bytes per 
sector. | 


The interleave field, bytes fourteen and fifteen, is ignored by the drive and is always set 
to one (1:1 ratio) for best drive performance. The interleave value is set in the CDB of the 
FORMAT UNIT command. 


The track skew field, bytes sixteen and seventeen, specifies the number of physical sec- 
tors between the last logical block of one track and the first logical block on the next se- 
quential track of the same cylinder. This field’s default value is set to one for best drive 
performance. 


The cylinder skew field, bytes eighteen and nineteen, is not supported by the drive and 
must always be set to zero. | 


The soft sector format (SSEC) bit, byte twenty, bit seven, cannot be set by the MODE 
SELECT command and the drive ignores this field (see “7.5 MODE SENSE”). 


The hard sector format (HSEC) bit, byte twenty, bit six, cannot be set by the MODE SE- 
LECT command and the drive ignores this field (see “7.5 MODE SENSE”). 


The removable media (RMB) bit, byte twenty, bit five, is not used by the drive and must 
be set to zero. 


The surface (SURF) bit, byte twenty, bit four, is not supported by the drive and must be 
set to zero. 


Doc 1018328, Rev A 90 Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 
MODE SELECT - 15h 


7.4.7 Rigid Disk Drive Geometry Parameters Page 


This subsection specifies the MODE SELECT rigid disk drive geometry options (page 
code 4) supported by the drive. The format for the rigid disk drive geometry page is 
shown in Table 7°22, MODE SELECT Rigid Disk Drive Geometry Parameters (Page Code 
4). 


NOTE: The drive saves this page whenever the initiator issues a FORMAT UNIT com- 
mand. 
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Maximum Number of Cylinders (LSB) 
Maximum Number of Heads 
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RPO (to be added) 


Table 7-22 
MODE SELECT Rigid Disk Drive Geometry Parameters (Page Code 4) 


The maximum number of cylinders field, bytes two through four, specifies the maximum 
logical number of cylinders that are accessible by the user. This value already takes into 
account the reserved cylinders for the alternate tracks per volume, defect management, 
and any other reserved tracks that the drive may be using. The most significant bytes 
(MSB), bytes two and three, must be set to zero. This field is not changeable by the user. 


The maximum number of heads field, byte five, is not changeable and must be Set to 
seven for the maximum number of data heads. 
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The starting cylinder - write precompensation field, bytes six through eight, is not sup- 
ported by the drive and must be Set to zero. 


The starting cylinder - reduced write current field, bytes nine through eleven, is not sup- 
ported by the drive and must be Set to zero. 


The drive step rate field, byte twelve and thirteen, is not supported by the drive and must 
be set to zero. 


The landing zone cylinder field, bytes fourteen through sixteen, is not supported by the 
drive and must be Set to zero. 


Error Conditions 


lf any field not used or supported by the drive is not set to zero, the drive terminates the 
MODE SELECT command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in Parameter List (O5h/26h) sense key/error code. 


lf the medium type is not set to zero, the drive terminates the MODE SELECT command 
with a CHECK CONDITION status and an ILLEGAL REQUEST/invalid Field in Parameter 
List (05h/26h) sense key/error code. 


If a block descriptor length of other than zero or eight is specified, the drive terminates 
the MODE SELECT command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in Parameter List (05h/26h) sense key/error code. 


lf the density code is not set to zero, the drive terminates the MODE SELECT command 
with a CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Field in Parameter 
List (O5h/26h) sense key/error code. 


If the bytes per physical sector is less than 180, or greater than 4,096, the drive termi- 
nates the MODE SELECT command with a CHECK CONDITION status and an ILLEGAL 
REQUEST/Invalid Field in Parameter List (O5h/26h) sense key/error code. 


If the track skew parameter exceeds 33 sectors per track (the inner-most zone sector 
size), the drive terminates the MODE SELECT command with a CHECK CONDITION sta- 
tus and an ILLEGAL REQUEST/invalid Field in Parameter List (05h/26h) sense key/error 
code. 


If the tracks per zone field is not set to one the drive terminates the MODE SELECT 
command with a CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Field in 
Parameter List (05h/26h) sense key/error code. 
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If the alternate sectors per zone field value is not within the supported range, the drive 
terminates the MODE SELECT command with a CHECK CONDITION status and an IL- 
LEGAL REQUEST/Invalid Field in Parameter List (05h/26h) sense key/error code. 


If the initiator specifies an invalid mode in the error recovery bits, the drive terminates the 
MODE SELECT command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in Parameter List (05h/26h) sense key/error code. 


If, in the rigid disk drive geometry parameters page, the drive receives a value in the 
maximum number of heads field that is greater than the actual maximum number of 
heads, the drive terminates the MODE SELECT command with a CHECK CONDITION 
Status and an ILLEGAL REQUEST/Invalid Field in Parameter List (O5h/26h) sense 
key/error code. | | 


If the page length byte in each page header does not match the page length, as speci- 
fied in this document and returned by the MODE SENSE command, the drive terminates 
the MODE SELECT command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/invalid Field in Parameter List (05h/26h) sense key/error code. 
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MODE SENSE - 1Ah 


The MODE SENSE command provides a means by which the initiator may receive various 
parameters from the drive. MODE SENSE is a complementary command to the MODE 
SELECT command. 


The drive sends blocks of parameters that are separated into categories, called pages. 
These pages specify various options and features which the initiator may change. Each 
page is preceded by a page code and the length of the page. The page length value 
does not include bytes zero or one of the page. 


The drive maintains the.following four different sets of MODE SENSE data: 


¢ Default Values: The default values are stored in the drive programmable read only 
memory (PROM), the disk drive, and the drive jumpers. 


« Saved Values: The saved values are the MODE SELECT parameters saved by the 
drive on the medium when the drive performs a FORMAT UNIT or MODE SELECT 
command, with the save parameters (SP) bit (in the CDB) set to one. 


¢ Current Values: The current values are the MODE SELECT parameters used by the 
drive during normal drive operation. Any MODE SELECT command issued to the 
drive changes the current values. | 


e Changeable Values: The changeable values are those parameters supported by the 
drive that can be changed by the MODE SELECT command. 


At initialization time (a POWER ON or RESET condition has occurred, see “2.0 Disk Drive 
Setup”), the drive copies the default values into the current values. Afier the drive spins 
up, it reads the saved values from the drive and copies them into the current values. 


When the drive completes a FORMAT UNIT command, it writes all supported pages to the 
medium. (On an unformatted drive, the current parameters are the same as the default 
parameters.) The initiator may then change the current parameters using a MODE SE- 
LECT command prior to formatting the disk drive. When the FORMAT UNIT command 
completes, the drive writes the current values (which may have been changed by a 
MODE SELECT commana) to the medium as the saved values. 


SCSI Deviations 


There are no deviations. 
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Command Parameters 


The MODE SENSE CDB is formatted as shown in Table 7-23, MODE SENSE CDB. 


eet 7 tests ts {ete ts fo 
poo Operation Code (1Ah) 
Page Control 2 48 


Reserved (zeros) 
Allocation Length 
Control Byte 


Table 723 
MODE SENSE CDB 


The page control field (PCF), byte two, bits six and seven, specifies the type of page val- 
ues the drive returns: current, changeable, default, or saved. Table 7°24, MODE 


SENSE Page Control Fields, lists and describes the page control fields. 
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PAGE CONTROL FIELD 
716 


Report Current Values. If the page code is 3Fh, the drive returns all the pages it implements, with the fields 
and bits set to their current values. If the page code is not 3Fh and the drive implements the page specified 
(only pages 1 through 4), the drive returns the page with the fields and bits set to their current values. The 
drive returns the length specified in the Page Length field for each page. 


Report Changeable Values. If the page code is 3Fh, the drive returns all the pages it implements, with the fields 
and bits that can be changed set to one. Fields and bits that are not changeable are set to zero. If the page 
code is not 3Fh and the drive implements the page specified (only pages 1 through 4), the drive returns the 
page with the fields and bits that can be changed set to one. Fields and bits that are not changeable are set to 
zero. The drive returns the length specified in the page length field for each page. 


Report Default Values. If the page code is 3Fh, the drive returns all the pages it implements with the fields and 
bits set to the drive's default values. If the page code is not 3Fh and the drive implements the page specified 
(only pages 1 through 4), the drive returns the page with the fields and bits set to the drive's default values. 


Any fields or bits not supported by the drive are set to zero. The drive returns the length specified in the page 
length field for each page. 


Report Saved Values. If the page-code is 3Fh, the drive returns all the pages it implements with the fields and 
bits set to their saved values. If the page code is not 3Fh and the drive implements the page specified (only 
pages 1 through 4), it returns the page with the fields and bits set to their saved values. Any fields or bits not 
supported by the drive are set to zero. The drive returns the length specified in the page length field for each 


page. 


Table 7°24 
MODE SENSE Page Control Fields 


The page code field, byte two, bits zero through five, specifies the page(s) to be re- 
turned in the MODE SENSE data. Table 7-25, MODE SENSE Page Codées, lists and de- 
scribes the page codes. If a single page is requested (that is, the page code is set to 
one, two, three, or four), the drive only returns the requested page. -The block descriptor 
information is always sent with MODE SENSE data. 
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PAGE CODE PAGE DESCRIPTION | 


Error Recovery Parameters. This page code causes the MODE SENSE command to return a single 
page which contains the error recovery parameters. 


Disconnect/Reconnect Control Parameters. This page code causes the MODE SENSE command to 
return a single page which contains the disconnect/reconnect control parameters. 


Direct-Access Device Format Parameters. This page code causes the MODE SENSE command to 
return a single page which contains the direct-access device format parameters. 


Rigid Disk Drive Geometry Parameters. This page code causes the MODE SENSE command to return a 
single page which contains the rigid disk drive geometry parameters. 


Report All Pages. This page code causes the MODE SENSE command to return pages 1 through 4. 
The value of each field is set to the values specified by the page control field ad bits. The drive 


7.5.3 


_ returns all of the fields and bits for each of the pages. 


“Table 7+25 
MODE SENSE Page Codes 


NOTE: Page code 2 is currently not supported by the disk drive. 


The allocation length field, byte four, specifies the number of bytes the initiator has allo- 
cated for returned MODE SENSE data. If the drive receives a zero value in byte four, it 
does not transfer any data and does not treat this condition as an error. A nonzero 
allocation length value indicates the maximum number of bytes to be transferred. The 
drive terminates the DATA IN phase when the number of bytes which have been trans- 
ferred reaches the value of the allocation length field, or when all available MODE SENSE 
data has been transferred to the initiator, whichever is less. 


- Parameter List Format 


The MODE SENSE parameter list is sent by the drive to the initiator during the DATA IN 
phase. This list consists of a parameter list header, one block descriptor, and one to four 
page descriptors. 


The parameter list header is 4 bytes long, and specifies the medium type and the length 
of the block descriptor. 


The block descriptor is 8 bytes long, and specifies the medium density, the number of 
blocks, and the block length. 


The page descriptors contain various parameters separated into pages. These parame- 
ters specify various options and features which the initiator may change with the MODE 


Doc 1018328, Rev A 98 Maxtor Corporation 


comida 


LXT-200 Family Product Specification & OEM Manual 
MODE SENSE - 1Ah 


SELECT command. The type of page data returned is specified with the page code and 
page control field (PCF) in the CDB. 


Each defined page is preceded by a header of 2 bytes that specifies the page code and 
the page length. The page code identifies the meaning of the bytes which follow it. The 
page length field indicates the number of bytes supported by the drive for that page. 
The page length value does not include the page code on page length bytes. After the 


header, the pages are separated into sub-blocks that contain a list of related flags and/or 
values. 


PARAMETER LIST HEADER FORMAT 


The MODE SENSE parameter list header is the first part of the parameter list. The header 
is formatted as shown in Table 7°26, MODE SENSE Parameter List Header. 


Pe Sense Data Length 


as 
Block Descriptor Length 


Table 7*26 
MODE SENSE Parameter List Header 


The sense data length field, byte zero, specifies the length of the data that is sense, re- 
turned when a MODE SENSE command is issued. This length does not include the data 
length field itself. The sense data length varies depending on which page(s) are re- 
quested. 


The medium type field, byte one, indicates the medium type on the drive. The drive al- 
ways returns a medium type of zero. 


The write protect (WP) bit, byte two, bit seven, is not supported by the drive and must be 
set to zero. 
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The block descriptor length field, byte three, specifies the length of the block descriptor 
and is set to eight. 

B PARAMETER LIST BLOCK DESCRIPTOR FORMAT 
The MODE SENSE parameter list block descriptor immediately follows the parameter list 


header. The block descriptor is formatted as shown in Table 7°27, MODE SENSE 
Parameter List Block Descriptor Format. 


MPC 
ee 
ee 
ee 
ee 
=u 
a 
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Table 7:27 
MODE SENSE Parameter List Block Descriptor Format 


The density code field, byte zero, defines the density of the medium on the addressed 
drive. The density code has a value of zero, to indicate only the default density of the 
hard disk drive is supported. 


The number of blocks field, bytes one through three, specifies the total number of logical 
blocks which use media of the density code defined in byte zero. The number of blocks 
field always returns zeros to indicate that all blocks have the same medium type. 


The logical block length field, bytes five through seven, specifies the length of the logical 
block, in bytes. 
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PAGE HEADER FORMAT 


Each of the optional page descriptors is preceded by a page header. The page header is 
2 bytes long and identifies the page type length. Each page header is immediately fol- 
lowed by its corresponding page parameters. 


The page code field, byte zero, bits zero through five, identifies the page type. Table 
7°28, MODE SENSE Page Codes, lists the page codes and their corresponding page 
descriptions. 


PAGE CODE PAGE DESCRIPTION 


Vendor Unique (not used by the drive) 
Error Recovery Parameters 


Disconnect/Reconnect Control Parameters 
Direct-Access Device Format Parameters 
Rigid Disk Drive Geometry Parameters 
Reserved for use in MODE SENSE Command 


Table 7:28 
MODE SENSE Page Codes 


NOTE: Page code 2 is currently not supported by the disk drive. 


The page length field, byte one, specifies the number of bytes in the page, not including 
the page length byte. The initiator must send the entire page to the drive. 


Error Recovery Parameters Page 


This subsection specifies the format of the error recovery parameter page (page code 1), 
as returned by the MODE SENSE command (see Table 7*29, MODE SENSE Error 
Recovery Parameters (Page Code 1)). A copy of each of these parameters is saved for 
each initiator. The values returned are for the initiator which sent the MODE SENSE 
command. 


Doc 1018328, Rev A 101 Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 
MODE SENSE - 1Ah 


Se ee ee 
ee sd 
Trani eo om 
a fowl [Pe [ee] oe oe 
re 
ee 
ee 
=a 
— 


Data Strobe Offset Count 
Recovery Time Limit | 


Table 7+29 
MODE SENSE Error Recovery Parameters (Page Code 1) 


The parameter savable (PS) bit, byte zero, bit seven, when set to one, indicates the that 
drive saves the parameters supported in this page. When the parameter savable (PS) bit 
is zero, the drive does not save the page parameters. The drive always returns a one in 
this field. 


The automatic write reallocation enabled (AWRE) bit, byte two, bit seven, is not sup- 
ported and the drive always returns a zero in this field. 


The automatic read reallocation enabled (ARRE) bit, byte two, bit six, is not supported 
and the drive always retums a zero in this field. 


The transfer block (TB) bit, byte two, bit five, when set to one, specifies that the drive 
should transfer the block with the data error before terminating the command. This bit is 
only applicable when a hard error is encountered, or when the disable transfer on error 
(DTE) bit is set to one, and a recoverable error is encountered. If the transfer block (TB) 
bit is zero, the drive does not transfer the block with the data error. In both cases, the 
drive reports the block address of the block with the error, rather than that of the preced- 
ing block, in the sense data. If the transfer terminates with other than a data error (that is, 
data not found), the block is not transferred. If the initiator requested the changeable 
values, the transfer block (TB) bit is set to one. 
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The read continuous (RC) bit, byte two, bit four, when set to one, overrides the enable 
early correction (EEC), disable transfer on error (DTE), post error (PER), and disable cor- 
rection (DCR) bits, and disables all retries and data correction. The transfer block (TB) bit 
is not applicable. When the read continuous (RC) bit is set to one, the drive transfers the 
entire requested length of data without adding delays that are caused by its error recov- 
ery schemes. The drive sends data which may be erroneous, or fabricated, to maintain a 
continuous flow of data and avoid delays. If the initiator requested the changeable vail- 
ues, this bit is set to one. 


The enable early correction (EEC) bit, byte two, bit three, specifies that the drive should 
perform a minimum number of retries before applying any correction algorithm. When this 
bit is set to one, the drive does not exhaust the retry count before attempting any ECC 
correction. When this bit is set to zero, the drive exhausts the retry count, as specified in 
byte three, before it attempts any ECC correction. If the initiator requested the change- 
able values, this bit is set to one. | | | 


NOTE: The enable early correction (EEC) bit does not disable retries during seek 
operations. For any seek or positioning error, the drive issues a RECALIBRATE com- 
mand to the drive, then retries the seek operation. If the second attempt also fails, the 
drive terminates the command. 


The post error (PER) bit, byte two, bit two, when Set to one, instructs the drive to report 
any recoverable errors to the initiator. This error is either reported immediately, or at the 
normal completion of the command, depending on the state of the disable transfer on 
error (DTE) bit. The error reported to the initiator is the last error encountered during the 
data transfer. If multiple errors occur, the drive reports (in the sense information) the 
block address of either 1) the last block where the recovered error occurred; or 2) the 
block with the first unrecoverable error. If the initiator requested the changeable values, 
the post error (PER) bit is set to one. 


The disable transfer on error (DTE) bit, byte two, bit one, when set to one, and when the 
post error (PER) bit is also set to one, instructs the drive to terminate the command im- 
mediately when a recoverable error is encountered, and create the CHECK CONDITION 
status. The drive may or may not transfer the data contained in the block in error, de- 
pending on the setting of the transfer block (TB) bit. The initiator can only set the disable 
transfer on error (DTE) bit to one if it has set the post error (PER) bit to one. If the disable 
transfer on error (DTE) bit is set to zero, the drive continues the data transfer when a re- 
coverable error is encountered. If the initiator requested the changeable values, the dis- 
able transfer on error (DTE) bit is set to one. 


The disable correction (DCR) bit, byte two, bit zero, when set to one, disables ECC 
correction when reading a sector from the drive. No correction is attempted, and if a cor- 
rectable ECC error occurs, it is treated as a recoverable error. If the initiator requested the 
changeable values, this bit is set to one. 
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7.5.5 


The retry count field, byte three, specifies the maximum number of retries to attempt 
when an error is encountered. The drive supports retry counts from 0 to 255 (decimal). If 
the initiator requested the changeable values, this field is set to FFh. 


The correction span field, byte four, specifies the largest read data error, in bits, on which 
correction may be attempted. The drive supports a correction span of 0 to 17 (decimal). If 
the initiator requested the changeable values, this field is set to FFh. 


The head offset count field, byte five, is not supported and the drive always returns a 
zero in this field. | 


The data strobe offset count field, byte six, is not supported by the drive and must be set 


to zero. 


The recovery time limit field, byte seven, is not supported and the drive always returns 
00h in this field. 


Disconnect/Reconnect Parameters Page 


This section specifies the format of the disconnect/reconnect parameter page (page 
code 2), as returned by the MODE SENSE command (see Table 7°30, MODE SENSE 
Disconnect/Reconnect Control Parameters (Page Code 2)). The drive saves a copy of 
each of these parameters for each initiator. This allows any one initiator to examine its 
own parameters without affecting the parameters of any other initiator. 


NOTE: Page code 2 is currently not supported by the disk drive. 
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Reserved 


Table 7-30 
MODE SENSE Disconnect/Reconnect Control Parameters (Page Code 2) 


The parameter savable (PS) bit, byte zero, bit seven, when set to one, indicates the that 
drive saves the parameters supported in this page. When the parameter savable (PS) bit 
is zero, the drive does not save the page parameters. The drive always returns a one in 
this bit. 


The buffer full ratio field, byte one, specifies how full the internal buffer should be before 
the drive reconnects to transfer the data to the initiator. The drive does not currently 
support this option and always returns a zero in this field. This option will be supported in 
future releases. 


The buffer empty ratio field, byte two, specifies how empty the internal buffer should be 
before the drive reconnects to transfer more data from the initiator. The drive does not 
currently support this option and always returns a zero in this field. This option will be 
supported in future releases. 
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7.5.6 


The bus inactivity limit field, bytes four and five, specifies the length of time, in 100 mi- 
crosecond increments, that the drive is allowed to stay connected to the SCSI bus with- 
out any bus activity. The drive supports a range of 1 to 650 (100 to 65,000 microsec- 
onds). If the initiator requested the changeable values, this field is set to FFFFh. 


The disconnect time limit field, bytes six and seven, is not supported and the drive always 
returns a zero in this field. 


The connect time limit field, bytes eight and nine, is not supported and the drive always 
retums a zero in this field. 

Direct-Access Device Format Parameters Page 

This section specifies the format of the direct-access device format parameters page 


(page code 3), as returned by the MODE SENSE command (see Table 7*31, MODE 
SENSE Direct-Access Device Format Parameters (Page Code 3)). 
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Tracks Per Zone (LSB) 
Alternate Sectors Per Zone (MSB) 
Alternate Sectors Per Zone (LSB) 


Altemate Tracks Per Zone (MSB) 
Altemate Tracks Per Zone (LSB) 


_. _. Altemate Tracks Per Volume (MSB) 
7 Alternate Tracks Per Volume (LSB) 
Sectors Per Track (MSB) 
Sectors Per Track (LSB) 
( 
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| 12 | ____—iata Bytes per Physical Sector (MSB) | 
[13 | _____Data Byes per Physical Seto (185) 
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Reserved (zeros) 


Reserved (zeros) 


Table 7:31 
MODE SENSE Direct-Access Device Format Parameters (Page Code 3) 


7 
1 
15 
16 
17 
18 
19 


The parameter savable (PS) bit, byte zero, bit seven, is always one, to indicate that the 
drive saves the parameters supported in this page. 


The tracks per zone field, bytes two and three, specifies the number of tracks per zone. 
The drive supports one track per zone. If the initiator requests the changeable values, 
this field is set to OO000h, to indicate that the field is not changeable. 
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The alternate sectors per zone field, bytes four and five, specifies the number of alter- 
nate sectors per zone to allocate during formatting. The drive supports from zero to three 
alternate sectors per track, or one to n sectors per cylinder, where n is the number of 
sectors per track, minus one. If the initiator requests the changeable values, this field is 
set to FFFFh. 


The alternate tracks per zone field, bytes six and seven, is not supported, and the drive 
always returns a zero in this field. 


The alternate tracks per volume field, bytes eight and nine, specifies the number of alter- 
nate tracks to allocate for bad sectors. Bad sectors are mapped onto the alternate tracks 
by the FORMAT UNIT or REASSIGN BLOCK commands. If the initiator requests the 
changeable values, this field is set to OOOOH, to indicate that the field is not changeable. | 


The sectors per track field, bytes ten and eleven, specifies the number of physical sec- 
tors per track. If the initiator requests the changeable values, this field is set to 0000h, to 
indicate that the field is not changeable. 


The bytes per physical sector field, bytes twelve and thirteen, specifies the number of 
bytes per physical sector. The drive supports sectors sizes of 180 to 4,096 bytes. If the 
initiator requests the changeable values, this field is set to FFFFh. 


The interleave value field, bytes fourteen and fifteen, returns the interleave value speci- 
fied in the FORMAT UNIT command when the drive was formatted. If the initiator re- 
quests the changeable values, this field is set to 0000h, to indicate that it is an 
unchangeable field. 


The track skew field, bytes sixteen and seventeen, specifies the number of physical sec- 
tors between the last logical block of one track and the first logical block of the next se- 
quential track of the same cylinder. If the initiator requests the changeable values, this 
field is set to FFFFh. 


The cylinder skew field, bytes eighteen and nineteen, is not supported by the drive. If 
the initiator requests the changeable values, this field is set to O000h to indicate that the 
field is not changeable. 


The soft sector format (SSEC) bit, byte twenty, bit seven, is not supported, and is always 
set to zero. 


The hard sector format (HSEC) bit, byte twenty, bit six, is set to one to indicate that the 
drive uses hard sector formatting. If the initiator requested the changeable values, this bit 
is set to zero. 
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The removable media (RMB) bit, byte twenty, bit five, is not supported by the drive and is 
always set to zero. 


The surface (SURF) bit, byte twenty, bit four, is not supported, and the drive always re- 
turns a zero in this bit. 

T2557 Rigid Disk Drive Geometry Parameters Page 
This section specifies the format of the rigid disk drive geometry, page code 4, as re- 


turned by the MODE SENSE command (see Table 7°32, MODE SENSE Rigid Disk Drive 
Geometry Parameters (Page Code 4)). 
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Table 7°32 
MODE SENSE Rigid Disk Drive Geometry Parameters (Page Code 4) 


The parameter savable (PS) bit, byte zero, bit seven, when set to one, indicates that the 
drive saves the parameters supported in this page. When the parameter savable (PS) bit 
is zero, the drive does not save the page parameters. The drive always returns a one in 
this bit. 


The maximum number of cylinders field, bytes two through four, specifies the maximum 
logical number of cylinders that are accessible by the user. This value already takes into | 
account the reserved cylinders for the alternate tracks per volume, defect management, 
and any other reserved tracks that the drive may be using. The most significant bytes 
(MSB), bytes two and three, must be set to zero. If the initiator requests the changeable 
values, this field is set to 0000h, to indicate that the field is not changeable. 
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The maximum number of heads field, byte five, is not changeable and must be set to 
seven for the maximum number of data heads. If the initiator requests the changeable 
values, this field is set to 00h, to indicate that the field is not changeable. 


The starting cylinder - write precompensation field, bytes six through eight, is not sup- 
ported, and the drive always returns a zero in this field. 


The starting cylinder - reduced write current field, bytes nine through eleven, is not sup- 
ported, and the drive always returns a zero in this field. 


The drive step rate field, bytes twelve and thirteen, is not supported, and the drive always 
returns a zero in this field. 


The landing: zone cylinder field, bytes fourteen through sixteen, is not supported, and 
the drive always returns a zero inthis field. __ 


Error Conditions 


If the page code is not valid, the drive terminates the MODE SENSE command with a 
CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h) 
sense key/error code. , 


If the drive cannot read the default information from the drive, it terminates the command 
with a CHECK CONDITION status and a NOT READY/IIlegal Function for Device Type 
(O2h/22h) sense key/error code. 
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7.6 


7.6.1 


7.6.2 


READ - 08h 


The READ command requests that the drive transfer data from the logical unit to the 
initiator. It causes the drive to perform an implied SEEK to the cylinder, head, and sector, 
which corresponds to the specified LBA. 


SCSI Deviations 


There are no deviations. 


Command Parameters 


The READ CDB is formatted as shown in Table 7°33, READ CDB. 
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Table 733 
READ CDB 


The LBA field, bytes one through three, specifies the logical block at which the read op- 
eration begins. 


The transfer length field, byte four, specifies the number of contiguous logical blocks of 
data to be transferred. A transfer length of zero indicates that 256 logical blocks are 
transferred. 
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7.6.3 Error Conditions 


if the LBA is invalid, and/or if the LBA plus the transfer length results in an invalid block 
address, the drive terminates the READ command with a CHECK CONDITION status and 
an ILLEGAL REQUEST/Illegal Block Address (05h/21h) sense key/error code. No data is 
transferred if this condition occurs. 
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7.7 READ (EXTENDED) - 28h 
The READ (EXTENDED) command requests that the drive transfer data from the logical 
unit to the initiator. It causes the drive to perform an implied SEEK to the cylinder, head, 
and sector, which corresponds to the specified LBA. 


TTA SCSI Deviations 


There are no deviations. 
7.7.2 Command Parameters 


The READ (EXTENDED) CDB is formatted as shown in Table 7°34, READ (EXTENDED) 
CDB. 
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Table 7°34 
READ (EXTENDED) CDB 
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The LBA, bytes two through five, specifies the logical block at which the-read operation 
begins. 


The transfer length field, bytes seven and eight, specifies the number of contiguous 
logical blocks of data to be transferred. A transfer length of zero indicates that no data is 
transferred, and is not considered an error by the drive. 


7.7.3 Error Conditions 


If the LBA is invalid, and/or if the LBA plus the transfer length results in an invalid block 
address, the drive terminates the READ (EXTENDED) command with a CHECK CONDI- 
TION status and an ILLEGAL REQUEST/IIlegal Block Address (05h/21h) sense key/error 
code. No data is transferred if this condition occurs. 
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7.8 READ BUFFER - 3Ch 
The READ BUFFER command is used in conjunction with the WRITE BUFFER command 
as a diagnostic function for testing the drive’s data buffer memory and the SCSI bus in- 
tegrity. There is no medium access with this command. | 


7.8.1 SCSI Deviations 


There are no deviations. 


7.8.2 Command Parameters 


The READ BUFFER CDB is formatted as shown in Table 7°35, READ BUFFER CDB. 
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Table 7°35 
READ BUFFER CDB 
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The allocation length field, bytes seven and eight, specifies the number of bytes the ini- 
tiator has allocated for the returned buffer data. An allocation length of zero is not con- 
sidered an error by the drive, and no data is sent to the initiator. The initiator may request 
up to 65,535 bytes to be transferred, including the 4-byte header. If the number of bytes 
requested exceeds the drive buffer size, the drive transfers the entire buffer and ter- 
minates the command without an error. Under this condition, the initiator must check the 
value in the available length field in the READ BUFFER header (see Table 7°36, READ 
BUFFER Header) to determine the number of bytes returned. 


Command Usage 


It is recommended that the initiator issue the RESERVE UNIT command before it issues 
the READ BUFFER command, to ensure that no other initiator sends data to the drive’s 
data buffer. After the drive has completed the READ BUFFER command, the initiator is- 
sues a RELEASE UNIT command to release the drive. 


To determine the maximum amount of data that can be transferred with the READ 
BUFFER and WRITE BUFFER commands, the initiator can issue a READ BUFFER com- 
mand with the allocation length set to four. This causes the drive to return only the READ 


BUFFER header. Bytes one through three of the header contain the maximum buffer 
size. 


Data Format 
The data returned from the READ BUFFER command during the DATA IN phase consists 


of a 4-byte header, immediately followed by the data bytes from the drive data buffer. 
This header is formatted as shown in Table 7°36, READ BUFFER Header. 
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Available Length (LSB) 


Table 7°36 
READ BUFFER Header 
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The available length field, bytes one through three, specifies the maximum amount of 
memory that the drive has available in its data buffer. This may or may not be the number 
of bytes actually transferred, depending on the allocation length specified in the CDB. 


7.8.5 Error Conditions 


If the data in the buffer has been modified since the last WRITE BUFFER command was 
issued, or if no WRITE BUFFER command has been issued since the last RESET condi- 
tion, the READ BUFFER command is terminated with a CHECK CONDITION status and a 
MISCOMPARE/Compare Error (OEh/1Dh) sense key/error code. If the allocation length 
is set to four or less, the drive does not return this error. 
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7.9 READ CAPACITY - 25h 


The READ CAPACITY command is used to determine the maximum logical block number 
which can be accessed by the initiator. This command also returns the size of the logical 
block. The information is returned to the initiator during the DATA IN phase. 

In addition, the command is used to determine whether a file of a given size will fit within a 
physically contiguous space, by requesting the number of blocks past a specified block 
before a substantial delay is encountered (that is, a cylinder boundary). 


7.9.1 SCSI Deviations 


There are no deviations. 


7.9.2 Command Parameters 


The READ CAPACITY CDB is formatted as shown in Table 7°37, READ CAPACITY CDB. 
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7.9.3 
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SSP CCE GEE 
| 
a 
ee 
ee 
ee 
<= 
—_ 
oe 
ae 
. 


Table 7:37 
READ CAPACITY CDB 


The LBA field, bytes two through five, is only used when the partial medium indicator 
(PMI) bit is set to one. This field specifies the block address to use when computing the 


last block before a substantial delay is encountered. 


A partial medium indicator (PMI) bit, byte eight, bit zero, of one indicates that the informa- 
tion returned is for the last full logical block (from the block specified in the LBA field) 
which can be transferred before a substantial delay is encountered (that is, a cylinder — 
boundary). A partial medium indicator (PMI) bit of zero indicates that the information re- 


turned is for the last logical block of the drive. 


Data Format 


The 8 bytes of READ CAPACITY data is sent to the initiator during the DATA IN phase 


and is formatted as shown in Table 7*38, READ CAPACITY Data Format. 


7.9.4 
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SE bbbEEoT 
ee er 
i 
ce eats 
ee 
3) 
< 
= 
= 


Table 7:38 
READ CAPACITY Data Format 


The LBA field, bytes zero through three, specifies the last logical block on the unit (if the 
partial medium indicator (PMI) bit is zero), or the last full logical block before a substantial 
delay is encountered (if the partial medium indicator (PMI) bit is one). 


The block length field, bytes four through seven, specifies the size of the logical block, in 
bytes. 


Error Conditions 


If the partial medium indicator (PMI) bit is one, and the LBA is invalid, the drive terminates 
the READ CAPACITY command with a CHECK CONDITION status and an ILLEGAL RE- 
QUESTiJIllegal Block Address (05h/21h) sense key/error code. 


If the partial medium indicator (PMI) bit is zero and the LBA is not zero, the drive termi- 
nates the READ CAPACITY command with a CHECK CONDITION status and an ILLEGAL 
REQUEST/Invalid Field in CDB (05h/24h) sense key/error code. 
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7.10 


7.10.1 


7.10.2 
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The READ DEFECT LIST command requests that the drive transfer one or more of the 
defect lists maintained by the drive to the initiator. The initiator may oer the original P 


list, the G list, or r both. 


SCSI Deviations 


There are no deviations. 


Command Parameters 


The READ DEFECT LIST CDB is formatted as senoun in Table 7°39, READ DEFECT LIST 


CDB. 


SS EAETESENESESESES 
| oeatoncade rm) 


Operation Code (37h) 


es ee 
eo 
es eT 
es a 
ce eT 
ce 
<= 
x 
<s 


Alocation Length (MSB) | 
Allocation Length (LSB) 
Control Byte 


Table 7-39 
READ DEFECT LIST CDB 
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The P list bit, byte two, bit four, when set to one, specifies that the P list should be re- 
turned by the drive during the DATA IN phase. To request both lists, this bit may be set in 
combination with the G list bit. 


The G list bit, byte two, bit three, when set to one, specifies that the G list should be re- 
turned by the drive during the DATA IN phase. To request both lists, this bit may be set in 
combination with the P list bit. A request by the initiator for a G list to a drive that has no 
entries in the G list is not considered an error; instead the drive returns only the P list, if 
also requested, or if only the G list is requested, the 4-byte header, with the defect list 
length field set to zero. 


When both the P and G list bits are set to one, the drive returns both lists. The drive 
sends the list in ascending order, and merges the lists. When both the P and G list bits 
are set to zero, the drive returns only the defect list header. 


The defect list format field, byte one, bits zero through two, specifies the format of the 
returned defect list. Table 7°40, READ DEFECT LIST Defect List Formats, lists the types 
of formats supported by the drive. 


NOTE: The initiator should use the drive’s internal defect maps, rather than sending a D 
list to the drive. Maxtor performs extensive testing of all drives, and adds all areas of de- 
fective or marginal performance to the defect lists. If the initiator disables the internal lists 
using the disable primary (DPRY) bit, marginal sectors might cause future loss of data. 
Also, the drive uses sophisticated algorithms to determine when to deallocate multiple 
sectors for a single defect. The limitations of the bytes from index format of the READ 
DEFECT LIST and FORMAT UNIT commands do not allow for reporting the length of a 
Cefect, even though this information is stored in the P list. Therefore, the drive is better 
able to judge when a defect will cross sector boundaries than is the initiator. 


DEFECT LIST 
FORMAT BITS DESCRIPTION 


Bytes from Index Format. The initiator requests that the defect list be returned in 
bytes from index format. 


Physical Sector Format. The initiator requests that the defect list be returned in 
physical sector format. 


Vendor Unique (reserved). 


Reserved 


Table 7°40 
READ DEFECT LIST Defect List Formats 
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7.10.3 


NOTE: The block format is not supported by the disk drive. 


The allocation length field, bytes seven and eight, specifies the number of bytes the ini- 
tiator has allocated for the returned defect list. The drive terminates the DATA IN phase 
when the number of bytes transferred reaches the allocation length field value, or when 
the entire list has been transferred, whichever Is less. 


Header 
The defect list header (see Table 7-41, READ DEFECT LIST Header) is transferred from 


the drive to the initiator during the DATA IN phase of the READ DEFECT LIST command. 
The defect list header is 4 bytes long, followed by zero or more defect descriptors. The 


‘header specifies the format and the total number of bytes in the returned defect list. 


<a se sa 


Reserved (zeros) 


Defect List Length (MSB) 


Poa Defect List Length (LSB) 


Table 7+41 
READ DEFECT LIST Header 


The P list bit, byte two, bit five, when set to one, indicates that the drive returns the P list 
during the DATA IN phase. This bit may be set in combination with the G list bit. 


The G list bit, byte two, bit four, when set to one, indicates that the drive returns the G list 
during the DATA IN phase. This bit may be set in combination with the P list bit. 


The defect list format field, byte one, bits zero through two, specifies the format of the 
returned defect list. The drive only supports the BYTE from INDEX and physical sector 
formats.. 


The defect list length field, bytes two and three, specifies the total number of bytes (not 
the total number of defect descriptors) in the defect list. This length does not include the 
4 bytes in the header. 
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The defect descriptors are in ascending order. For determining ascending order, the 
cylinder number of defect is considered the most significant part of the address, and the 
defect bytes from index/physical sector is considered the least significant part of the ad- 
dress. 


7.10.4 Bytes from Index Format 
When the bytes from index format is specified, the defect list, transferred to the initiator 


from the drive during the DATA IN phase, is formatted as shown in Table 7°42, READ 
DEFECT LIST Defect Descriptor(s), Bytes from Index Format. 


pists testes do 


Cylinder Number of Defect (MSB) | 


Cylinder Number of Defect 


Cylinder Number of Defect (LSB) 


a Head Number of Defect 


Defect Bytes from Index (MSB) 
Defect Bytes from Index 


Defect Bytes from Index 


Defect Bytes from Index (LSB) 


Table 7°42 
READ DEFECT LIST Defect Descriptor(s), Bytes from Index Format 


The defect list format, byte one, bits zero through two of the READ DEFECT LIST 
_ header, is set to 04h to indicate that the list is in bytes from index format. 


The cylinder number of defect field, bytes zero through two of the defect descriptor, 
specifies the physical cylinder number which contains the defect. 


The head number of defect field, byte three of the defect descriptor, specifies the head 
number which contains the defect. 
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7.10.5 


The defect bytes from index field, bytes four through seven of the defect descriptor, 
specifies the number of bytes between the Index and the defect on the specified track. 


Physical Sector Format 
When the physical sector format is specified, the defect list, transferred to the initiator 


from the drive during the DATA IN phase, is formatted as shown In Table 7*43, READ 
DEFECT LIST Defect Descriptor(s), Physical Sector Format. 


PS ee ee 
ee 
ee 
[arr 
a 
se 
= 
xs 


Table 7°43 


READ DEFECT LIST Defect Descriptor(s), Physical Sector Format 


The defect list format field, byte one, bits zero through two of the READ DEFECT LIST 
header, is set to 05h to indicate the list is in physical sector format. 


The cylinder number of defect field, bytes zero through two of the defect descriptor, 
specifies the cylinder number which contains the defect. 


The head number of defect field, byte three of the defect descriptor, specifies the head 
number which contains the defect. © 


The defect sector number field, bytes four through seven of the defect descriptor, 
specifies the sector number which contains the defect: 
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7.10.6 Error Conditions 
If the preferred defect list format does not specify bytes from index, or physical format, 


the drive terminates the READ DEFECT LIST command with a CHECK CONDITION sta- 
tus and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h) sense key/error code. 
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7.11 


7.11.1 


7.11.2 


READ LONG - E8h/3Eh 


The READ LONG command requests the drive to perform a read operation of one data 
block and the 6 ECC bytes associated with that block. The data from the block and the 
ECC bytes are transferred to the initiator during the DATA IN phase. 


NOTE: The READ LONG command does not perform any ECC correction when reaa- 
ing the disk. ) 


SCSI Deviations 


The drive recognizes either E8h or 3Eh as being the READ LONG command. Maxtor im- 
plemented this command concept before the SCSI-2 definition of 3Eh. The E8h form is 
a vendor unique command, and thus is outside of the SCSI standard. The 3Eh form of 
the command is the recently defined SCSI-2 version of the READ LONG command; 
however, at this time, the result of either command follows the Maxtor definition. The 
Maxtor definition differs from the SCSI-2 definition in the following ways: 


« $SCSI-2 (8Eh) defines bytes 7 and 8 of Maxtor (E8h) defines bytes 7 and 8 of the 
the CDB as “Byte Transfer Length,” and CDB as always equal to zero, and the ~ 
states that, if the data in this field is transfer length is always one sector (plus 
equal to zero, no data is transferred. the ECC bytes). 

« SCSI-2 defines a CORRCT bit inbyte 1. Maxtor does not currently support the 

. CORRCT bit in byte 1. 


Command Parameters 


The READ LONG CDB is formatted as shown in Table 7°44, READ LONG CDB. 
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——e Operation Code (E8h/3Eh) 
ee 
Poa | Block Address (MSB) 

Dog Block Address 

Le | Block Address 


Table 7-44 
READ LONG CDB 


The block address field, bytes two through five, specifies the block at which the read long 
operation begins. 


CAUTION: The SRsial location of the’ READ LONG and WRITE LONG block address 
_ 1S always computed using the physical sector size instead of the logical block size. 
: 
Letts Error Conditions 
lf the block address is invalid, the drive terminates the READ LONG command with a 


CHECK CONDITION status and an ILLEGAL REQUEST/IIlegal Block Address (05h/21h) 
sense key/error code. 


Doc 1018328, Rev A 129 Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 
REASSIGN BLOCK = 07h : 


7.12 REASSIGN BLOCK - 07h 


The REASSIGN BLOCK command requests that the drive relocate a logical block(s) from 
a defective physical sector(s) to a physical sector(s) without defect. 


During the DATA OUT phase, the initiator transfers a defect list that contains the logical 
block(s) to be reassigned. The drive reassigns the physical medium used for each logical 
block specified by the initiator. The data contained in those blocks specified by the initia- 
tor may be altered, but the data in all other blocks is preserved. 

Successful completion of a REASSIGN BLOCK command results in one or more new 
entries in the G list. | | 


Sales! SCSI Deviations 


There are no deviations. 


7.12.2 Command Parameters 


The REASSIGN BLOCK CDB is formatted as shown in Table 7*45, REASSIGN BLOCK 
CDB. 


mee ECE EGET 
Te 
a 
| is 
os sev 
ee 


Table 7-45 
REASSIGN BLOCK CDB 
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Defect List Format 


The REASSIGN BLOCK parameter list consists of a 4-byte header (Table 7°46, REAS- 
SIGN BLOCK Defect List Header), which contains the defect list length, followed by zero 
or more defect descriptors. The length of each descriptor is 4 bytes. This information is 
transferred from the initiator to the drive during the DATA OUT phase of the REASSIGN 
BLOCK command. 


Table 7-46 
REASSIGN BLOCK Defect List Header 


The defect list length field, bytes two and three, specifies the total length, in bytes, of the 
defect descriptors that follow. The length is equal to four times the number of defect de- 


scriptors. A defect list length of zero is not considered an error by the drive. 


The defect descriptor contains the 4-byte defect LBA (see Table 7°47, REASSIGN 
BLOCK Defect Descriptor(s)) that specifies the location of the defect. The defect de- 


scriptors must be in ascending order. 
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7.12.4 
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Tare 
Te [ase 
De eta 


Table 7:47 
‘REASSIGN BLOCK Defect Descriptor(s) 


Error Conditions 


lf the drive has insufficient capacity to reassign all the defective blocks, the drive termi- 
nates the REASSIGN BLOCK command with a CHECK CONDITION status and a MEDIUM 


ERROR/No Defect Spare Location Available (03h/32h) sense key/error code. 


lf the defect LBA is invalid, the drive terminates the REASSIGN BLOCK command with a 
CHECK CONDITION status and an ILLEGAL REQUESTiIllegal Block Address (05h/21h) 


sense key/error code. 


Pent = 
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7.13 RECEIVE DIAGNOSTIC RESULTS - 1Ch 
The RECEIVE DIAGNOSTIC RESULTS command is not currently supported. When it is, 
the command will request analysis data be sent to the initiator after completion of a SEND 
DIAGNOSTIC command. 


7.13.1 SCSI Deviations 


There are no deviations. 


7.1322 Command Parameters 


The RECEIVE DIAGNOSTIC RESULTS CDB is formatted as shown in Table 7°48, RE- 
CEIVE DIAGNOSTIC RESULTS CDB. 


sm Operation Code (1Ch) 
ee ee 
ee 


Allocation Length (MSB) 
Allocation Length (LSB) 
Control Byte 


Table 7-48 
RECEIVE DIAGNOSTIC RESULTS CDB 


The allocation length field, bytes three and four, specifies the number of bytes that the 
initiator has allocated for the returned diagnostic data. An allocation length of zero indi- 
cates that no diagnostic data is returned. Any other value indicates the maximum number 
of bytes the drive transfers. The data transfer terminates when the number of bytes in 
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RECEIVE DIAGNOSTIC RESULTS - 1Ch 


7.13.3 


7.13.4 


the allocation length has been transferred, or when all the available diagnostic data has 
been transferred, whichever is less. 


See “7.20 SEND DIAGNOSTIC” later in this chapter, for a description of data sent to the 
initiator from the drive during the DATA IN phase of a RECEIVE DIAGNOSTIC RESULTS 
command. : 


Data Format 


See “7.20 SEND DIAGNOSTIC.” 


Error Conditions 


If the RECEIVE DIAGNOSTIC RESULTS command is not preceded by a SEND DIAG- 
NOSTIC command, the drive terminates the RECEIVE DIAGNOSTICS RESULTS com- 
mand with a CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Command 
(05h/20h) sense key/error code. 
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7.14 RELEASE UNIT - 17h 
The RELEASE UNIT command causes the drive (previously reserved by the RESERVE 
UNIT command) to be released. Once the RELEASE UNIT command is issued, other ini- 
tiators can access the drive. 
It is not an error to release a drive which is not currently reserved. 
An initiator that holds a current reservation may modify that reservation by issuing another 
RELEASE UNIT command. The superseding RELEASE UNIT command releases the 
previous reservation when the new reservation is granted. The previous reservation is 
not modified if the new reservation cannot be granted, and the drive returns a RESER- 
VATION CONFLICT status. 

7.14.1 SCSI Deviations 


The drive does not support the extent release option. 


7.14.2 Command Parameters 


The RELEASE UNIT CDB is formatted as shown in Table 7*49, RELEASE UNIT CDB. 


Operation Code (17h) 


(ef Reserved (zeros) 


Reserved (zeros) 


Control Byte 


Table 7-49 
RELEASE UNIT CDB 
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7.14.3 


If the third party reservation (SrdPty) bit, byte one, bit four, is set to one, the drive is re- 
leased, provided the following conditions are true: 


e The unit was originally reserved using the third party option in the RESERVE UNIT 
command. 


¢« The same initiator that issued the RESERVE UNIT command is requesting the re- 
lease of the drive. 


¢ The initiator specifies the same SCSI bus device ID in the third party ID field as was 
specified in that field by the initiator in the RESERVE UNIT command. 


The third party device ID field, byte one, bits one through three, specifies the SCSI bus 
device ID for which the drive was reserved. 


Error Conditions 


if the extent reservation option is specified, the drive terminates the command with a 
CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h) 
sense key/error code. 


lf the third party release option is specified, and the unit was not originally reserved with 
the third party option, the drive terminates the command with a CHECK CONDITION sta- 
tus and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h) sense key/error code. 


If the third party release option is specified, and the third party device ID is not the same 
as the one specified in the original RESERVE UNIT command, the drive terminates the | 
command with a CHECK CONDITION status and an ILLEGAL REQUEST/invalid Field in 
CDB (05h/24h) sense key/error code. 


lf the third party release option is specified, and the initiator SCSI ID is not the same as 
that of the initiator which originally reserved the unit, the drive terminates the command 
with a RESERVATION CONFLICT status. 
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1195 REQUEST SENSE - O3h 


~ The REQUEST SENSE command provides a means for the initiator to obtain more de- 
tailed information after execution of a command. Typically, a REQUEST SENSE com- 
mand is issued if the previous command has completed with a CHECK CONDITION status 
returned to the initiator. 
An initiator should issue a REQUEST SENSE command as soon as it receives a CHECK 
CONDITION status to obtain the sense data saved by the drive. The sense block is 
cleared after the REQUEST SENSE command has completed. 


The disk drive does not support the nonextended sense format: only the extended for- 
mat should be used. 


7.15.1 SCSI Deviations 


~ There are no deviations. 
7.15.2 Command Parameters 


The REQUEST SENSE CDB is formatted as shown in Table 7°50, REQUEST SENSE 
CDB. 
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7.15.3 


poo Operation Code (03h) 
re 
| * | Reserved (zeros) 


Tw 


i 


Reserved (zeros) 
Allocation Length 
Control Byte 


Table 7-50 
REQUEST SENSE CDB 


The allocation length field, byte five, specifies the number of bytes of data the initiator 
has allocated for the sense information. The drive transfers sense data until the allocation 
length is exhausted, or until all of the sense data has been transferred, whichever is less. 
The count supplied determines the format of the returned sense data, as explained in 
the following section. 


Data Format 


The format of the returned sense data depends on the number of bytes specified in the 
allocation length field of the CDB. -Two sense data formats are supported: 


¢ An allocation length of zero results in a transfer of 4 bytes in the nonextended sense 
data format. 


e An allocation length greater than zero results in a transfer of up to the requested 
number of sense bytes, or until all the sense data has been transferred, in the ex- 
tended sense data format. 


EXTENDED SENSE DATA FORMAT 
The extended sense data format is available for all commands, and is returned by the 


drive when the allocation length specified in the REQUEST SENSE command is greater 
than 0 bytes (see Table 7°51, REQUEST SENSE Extended Sense Data Format). 
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emt ts ts feds fet fo 


poo fad | pt 


Segment Number 


=a 

2 ft of} of of of Sensekey 
Information Byte (MSB) 

ee 
18 


Table 7°51 
REQUEST SENSE Sense Codes 


The valid bit, byte zero, bit seven, when set, indicates that the information byte field con- 
tains valid information related to the error condition. 


The incorrect length indicator (ILI) bit, byte two, bit five, when set to one, indicates the 
data available in the drive is larger than the requested transfer size during a READ DATA 
BUFFER command. This bit is not used by any other command and is always Set to zero, 
except under the condition noted above. 
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The sense key field, byte two, bits zero through three, indicates status information about 
any errors detected during the operation. The errors are listed and defined in Table 
7°52, REQUEST SENSE Sense Key Codes. 
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CODE SENSE KEYS 


No Sense. There is no sense key information to be reported. This code occurs fora 
successfully completed command. 


Recovered Error. The last command was completed successfully, but with some recovery 
action performed by the disk drive. 


Not Ready. The disk drive cannot be accessed. Operator intervention may be required. 


Medium Error. The command terminated with a nonrecoverable error condition which was 
probably caused by a flaw in the media or by an error in the recorded data. 


Hardware Error. A nonrecoverable hardware error (e.g., ‘disk drive failure, parity error, 
etc.) was detected while the disk drive was performing the command, or while the disk 
drive was performing a self-test operation. 


legal Request. There was an illegal parameter in the sommnand or in the additional required 
parameters supplied as data for some related commands. If the error is detected in the 
CDB, the disk drive does not alter the media. 

Unit Attention. The disk drive has been reset. This error is reported the first time any 
command is issued after the condition is detected and the requested command is not 
performed. This condition is cleared when the next command thatis not an INQUIRY 
command is issued by the same initiator. UNIT ATTENTION is reported to all SCS! 
devices that subsequently issue a command to the disk drive. 

Data Protect. A write operation was attempted on a write protected device. 

Reserved. This key is reserved. 


Vendor Unique. A vendor unique error condition occurred. This code Is currently not 
returned by the disk drive. 


Copy/Compare Aborted. A COPY or COMPARE command was aborted because an error 
condition was detected on the source and/or destination device. This code is not returned 
by the disk drive. 


| Aborted Command. The disk drive aborted the command. The initiator may recover by 
trying to execute the command again. 


Reserved. This key is reserved. 
Reserved. This key is reserved. 


Miscompare. Used by the VERIFY and READ DATA BUFFER commands to indicate 
that the source data did not match the data read from the disk. 


Reserved. This key is reserved. 


Table 7+52 
REQUEST SENSE Sense Key Codes 
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The information byte field, bytes three through six, are command specific, and are only 
valid when the valid field bit is set to one. Refer to the individual command for the infor- 
mation returned in this field. 


The additional sense length field, byte seven, specifies the number of bytes of additional 
sense data that follows. If the allocation length specified in the CDB is too small to trans- 
fer the additional sense data, the additional sense length field is not adjusted to reflect 
the truncation. The additional sense data contains information that further defines the 
nature of the CHECK CONDITION status code. The additional sense length byte is set to 
ten for all commands. 


Bytes eight through eleven are reserved, and are always set to zero. 


The additional sense code field, byte twelve, contains additional information about the 
event that occurred. Refer to Table 7°53, REQUEST SENSE Sense Codes, for a com- 
plete listing of these sense codes. When this field is set to zero, the drive does not have 
any additional sense information. 


The field replaceable unit (FRU) field, byte fourteen, is not supported and is always set to 
zero. 


The field pointer valid (FPV) bit, byte fifteen, bit seven, when set to one, indicates the 
information in the command/data (C/D) and bit pointer valid (BPV) bits, plus the field 
pointer field (bytes sixteen and seventeen) is valid. Normally the field pointer is only valid 
when an ILLEGAL REQUEST sense key is returned. In this situation, the field pointer | 
field points to the byte which caused the error. When this field is set to zero, the drive 
does not have any information on an exact CDB or location in error. 


The command/data (C/D) bit, byte fifteen, bit six, when set to one, indicates the field 
pointer field is pointing to a byte in the CDB. When this bit is zero, it indicates the field 
pointer field is pointing to a byte in the command parameters which were passed to the 
drive during the DATA OUT Meer This bit is only valid if the field pointer valid vo) bit is 
set to one. 


The bit pointer valid (BPV) bit, byte fifteen, bit three, when set to one, indicates the in- 
formation in the bit pointer field is valid. This bit is only valid if the field pointer valid (FPV) 
bit is set to one. 


The bit pointer field, byte fifteen, bits zero through two, specifies the bit position within 
the field indicated by the field pointer field, which was incorrect when an ILLEGAL RE- 
QUEST sense key was returned. This field is only valid when the bit pointer valid (BPV) 
bit is set to one. 
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The field pointer field, bytes sixteen and seventeen, specifies the byte position that is 
incorrect when an ILLEGAL REQUEST sense key is returned. This field is only valid 
when the field pointer valid (FPV) bit is set to one. This pointer points to either the CDB, 
or the command parameters passed during the DATA OUT phase, depending on the 
value in the controV/data (C/D) bit. 


B SENSE CODES 


Table 7°53, REQUEST SENSE Sense Codes, lists and describes the sense codes sup- 
ported by the drive. 
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| cove | SENSE CODE DESCRIPTION 


NO ADDITIONAL SENSE INFORMATION. The disk crive has no additional sense available for the 
previous command. 


RESERVED. This code is reserved. 
NO SEEK COMPLETE. The disk drive could not complete a SEEK operation. 


PERIPHERAL DEVICE WRITE FAULT. The disk drive determined that a fault occured during a 
WRITE operation. 


LOGICAL UNIT NOT READY. The disk drive is not ready. 

LOGICAL UNIT DOES NOT RESPOND TO SELECTION. 

NO REFERENCE POSITION FOUND. The disk drive could not rezero the positioner. 
RESERVED. These codes are reserved. 

ID CRC OR ECC ERROR. The sector ID field could not be read without a CRC error. 


UNRECOVERED READ ERROR. A block could not be read after the number of retry attempts 
specified in the MODE SELECT command. 


ADDRESS MARK NOT FOUND FOR ID FIELD. The disk drive could not locate the address 
mark for a sector header. 


ADDRESS MARK NOT FOUND FOR DATA FIELD. The disk drive could not locate the address 
mark for the sector data area. 7 


RECORDED ENTITY NOT FOUND. The block sequence is improper, a block is missing, or the block 
cannot be read. 


RANDOM POSITIONING ERROR. A miscompare occurred between the cylinder address of the 
data header and the address specified in the CDB of the command. 


RESERVED. This code is reserved. 


RECOVERED DATA WITH NO ERROR CORRECTION APPLIED. The disk drive encountered an 
error which was recovered using retries, not including ECC, while reading the media. 


RECOVERED DATA WITH ERROR CORRECTION APPLIED. The disk drive encountered an error 
which was recovered using ECC correction while reading the media. 


DEFECT LIST ERROR. The disk drive encountered an error while accessing one of the defect lists. 


PARAMETER LIST LENGTH ERROR. The parameter list length specified in the CDB by the 
initiator is too large for the disk drive. 


SYNCHRONOUS DATA TRANSFER ERROR. 


Table 7°53 
REQUEST SENSE Sense Codes 
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| cove | SENSE CODE DESCRIPTION 


DEFECT LIST NOT FOUND. The disk drive could not locate the primary defect list (P list). 


MISCOMPARE DURING VERIFY OPERATION. One or more bytes did not compare when the VERIFY 
or the WRITE AND VERIFY command was issued. 


RESERVED. These codes are reserved. 


INVALID COMMAND OPERATION CODE. The initiator issued a command that cannot be executed or is 
not applicable. 


LOGICAL BLOCK ADDRESS OUT OF RANGE. The addressed block is not valid. 
ILLEGAL FUNCTION FOR DEVICE TYPE. The disk drive is unable to perform the requested function. — 
RESERVED. This code is-reserved. - _ 


INVALID FIELD IN CDB. A field in the CDB is reserved and contains a value other than zero, or the 
value in the field is incorrect. 


LOGICAL UNIT NOT SUPPORTED. The LUN specified in the CDB or the SCSI IDENTIFY message is 
not zero. 


INVALID FIELD INPARAMETER LIST. A field in the parameter list is reserved and contains a value 
other than zero, or the value in the field is incorrect. 


WRITE PROTECTED. The disk is write protected. The outstanding WRITE command is aborted. 


NOT READY TO READY TRANSITION. The disk drive has detected a NOT READY condition 
followed by a READY condition. 


POWER ON, RESET, OR BUS DEVICE RESET OCCURRED. The disk drive has been reset bya 
SCSI BUS RESET, BUS DEVICE RESET message, or POWER ON/RESET condition. 


PARAMETERS CHANGED. The MODE SELECT parameters for this device have been changed by 
another initiator and may affect current operations. 


RESERVED. These codes are reserved. 

MEDIUM FORMAT CORRUPTED. The FORMAT UNIT command failed to complete. 

NO DEFECT SPARE LOCATION AVAILABLE . There are no remaining alternate tracks on 
_ the addressed disk drive. This error condition may occur during the processing of a 

FORMAT UNIT or REASSIGN BLOCK command. 

RESERVED. These codes are reserved. 


DIAGNOSTIC FAILURE ON COMPONENT. The disk drive detected a RAM error during a 
SEND DIAGNOSTIC test operation. 


Table 7°53 (cont'd) 
REQUEST SENSE Sense Codes 
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| CODE | | SENSE CODE DESCRIPTION 


RESERVED. These codes are reserved. 


MESSAGE ERROR. The initiator responded with a MESSAGE REJECT message to a message 
sent by the disk drive. 


INTERNAL TARGET FAILURE. The SCSI firmware detected an intemal firmware or 
hardware error and was unable to complete the current command. 


SELECT/RESELECT FAILURE. The SCSI firmware detected a time-out error while attempting 
a reselection. 


RESERVED. This code | is reserved. 


SCSI PARITY ERROR. A parity error occurred on the SCSI bus and the disk drive was unable 
to recover the data. 


INITIATOR DETECTED ERROR MESSAGE RECEIVED. The initiator sent an INITIATOR 
DETECTED ERROR message and the disk drive was unable to recover from the error. 


INVALID MESSAGE ERROR. The initiator sent an inappropriate or illegal SCSI message 
to the disk drive. 


RESERVED. These codes are reserved. 
RESERVED. These codes are reserved. 
RESERVED. These codes are reserved. 
RESERVED. These codes are reserved. 
RESERVED. These codes are reserved. 


Table 7°53 (cont’d) 
REQUEST SENSE Sense Codes 


7.15.4 Error Conditions 


lf a CHECK CONDITION status is received on a REQUEST SENSE command, any sense 
data returned by the target is invalid. 
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7.16 RESERVE UNIT - 16h 


The RESERVE UNIT command is used to reserve the specified drive for exclusive use by 
the initiator or a designated third party. This reservation remains in effect until one of the 
following conditions releases the reservation: 


e aRELEASE UNIT command from the same initiator is received by the drive. 
e aBUS DEVICE RESET message is received by the drive from any initiator. 
e aSCSI BUS RESET occurs. 


lf a RESERVE UNIT command, or any other command, is received for a drive which is re- 
served by another initiator, the drive returns a RESERVATION CONFLICT status. 


An initiator that holds a current reservation may modify that reservation by issuing another 
RESERVE UNIT command. The superseding RESERVE UNIT command releases the 
previous reservation when the new reservation is granted. The previous reservation is 
not modified if the new reservation cannot be granted, and the drive returns a RESER- 
VATION CONFLICT status. 

7.16.1 SCSI Deviations 
The drive does not support the extent reservation option. 
The drive does not support reservation queuing. If a RESERVE UNIT command is re- 
ceived for a logical unit which is already reserved for a different initiator, the drive returns a 
RESERVATION CONFLICT status. 


7.16.2 Command Parameters 


The RESERVE UNIT CDB is formatted as shown in Table 7°54, RESERVE UNIT CDB. 
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RESERVE UNIT - 16h 


7.16.3 


pret 7 tet st ste te ts feo 
Foo | Operation Code (16h) 
LUN 3rd | Third Party Device ID | Extent 
Party 
.* 4 | Reservation Identification 


Extent List Length (MSB) 
Extent List Length (LSB) 
Control Byte 


Table 7°54. 
RESERVE UNIT CDB 


The third party reservation (3rdPty) bit, byte one, bit four, allows an initiator to reserve a 


. drive for another device on the SCSI bus. If the third party reservation (3rdPty) bit is set to 


one, an initiator is allowed to reserve the specified drive for the SCSI bus device specified 
in the third party device ID field, byte one, bits one through three. This option is intended 
for use in multiple-initiator systems. Any device that uses the third party reservation op- 
tion to reserve must also use the third party reservation option to release (see “7.14 RE- 
LEASE UNIT” earlier in this chapter) before any other commands can be sent. 


The third party device ID field, byte one, bits one through three, specifies the SCSI bus 
device ID of the device being reserved. The ID is valid only when the third party reserva- 
tion bit is set to one. 

The extent bit, byte one, bit zero, is not supported and must be set to zero. 

The reservation identification field, byte two, is not supported and must be set to zero. 
The extent list length field, bytes three and four, is not supported and must be set to 
zero. 

Error Conditions 

If the extent, reservation identification, or extent list length fields are not zero, the drive 


terminates the command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in CDB (O5h/24h) sense key/error code. 
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7.17 REZERO UNIT - Oth 


The REZERO UNIT command requests that the drive set the logical unit to cylinder zero. 


7.17.1 SCSI Deviations 


There are no SCSI deviations. 


7.17.2 Command Parameters 


The REZERO UNIT CDB is formatted as shown in Table 7°55, REZERO UNIT CDB. 


SU ee 
re 
aa Reserved (zeros) 

a ee 
ps 
En 
te! 


Reserved (zeros) 
| , Reserved (zeros) : 
4% Control Byte 


Table 7-55 
 REZERO UNIT CDB 
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SEEK - OBh 


7.18 


7.18.1 


7.18.2 


| 2 Logical Block Address 


SEEK - OBh 

The SEEK command causes the drive to SEEK to the cylinder of the specified logical 
block location. If the logical block number specifies a block on a defective track, the 
SEEK to the alternate track is not performed until the drive receives and processes a 
command which accesses the medium. 


SCSI Deviations 


There are no deviations. 


Command Parameters 


The SEEK CDB is formatted as shown in Table 7¢56, SEEK CDB. 


Operation Code (0Bh) 
wn | tena a es 58 


Logical Block Address (LSB) 
Reserved (zeros) 
Control Byte 


Table 7°56 
SEEK CDB 


The LBA field, bytes one through three, specifies the LBA to seek to. When the SEEK 
command completes without any errors, the read/write heads are positioned at the cylin- 
der of the specified block address. 
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7.18.3 Error Conditions 


If the LBA is invalid, the drive terminates the SEEK command with a CHECK CONDITION 
status and an ILLEGAL REQUEST/Illegal Block Address (05h/21h) sense key/error 
code. 
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7.19 | SEEK (EXTENDED) - 2Bh 
The SEEK (EXTENDED) command causes the drive to SEEK to the cylinder of the 
specified logical block location. If the logical block number specifies a block on a defec- 
tive track, the SEEK to the alternate track is not performed until the drive receives and 
processes a command which accesses the medium. 


7.19.1 SCSI Deviations 


There are no deviations. 
7.19.2 Command Parameters 


The SEEK (EXTENDED) CDB is formatted as shown in Table 7°57, SEEK (EXTENDED) 
CDB. 
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RSP CECE 
ee 
ce 
ee 
ee 
ee 
= 
<s 
<z 
=n 
— 


Table 7-57 
SEEK (EXTENDED) CDB 


The LBA field, bytes two through five, specifies the block address to seek to. When the 
SEEK command completes without any errors the drive is positioned at the specified 
block address. 


7.19.3 Error Conditions 


lf the LBA is invalid, the drive terminates the SEEK command with a CHECK CONDITION 
status and an ILLEGAL REQUEST/Illegal Block Address (05h/21h) sense key/error 
code. 
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7.20 


7.20.1 


7.20.2 


cee 


SEND DIAGNOSTIC - 1Dh 


The SEND DIAGNOSTIC command requests the drive to perform diagnostic tests on it- 
self. 


Scsi Deviations 


Only the self-test option is currently supported. 


Command Parameters . 


The SEND DIAGNOSTICS CDB is formatted as shown in Table 7°58, SEND DIAGNOSTIC 
CDB. 


Table 7°58 
SEND DIAGNOSTIC CDB 


The self-test (SIfTst) bit, byte one, bit two, directs the drive to perform the self-test. No 
device access occurs during this test. 


The device off-line (DevOfl) bit, byte one, bit one, is not supported by the drive and must 
be set to zero. 
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The unit off-line (UntOfl) bit, byte one, bit zero, is not supported by the drive and must be 
set to zero. 


The device diagnostics perform write and verify operations on each surface of the diag- 
nostic cylinder of the specified drive. The disk drive performs a limited power up Self-test 
on the disk drive without disturbing the data. The disk drive performs tests on the SCSI 
chip, buffer controller chip, disk formatter chip, and the RAM. 


If any sectors on the diagnostic cylinder cannot be written or verified by using two differ- 
ent bit patterns, the drive terminates the command with a CHECK CONDITION status and 
sets the sense key/error code to MEDIA ERROR/Uncorrectable Data Error (03h/11h). 
The sense information bytes contain the number of bad sectors found on this cylinder. 


The parameter list length field must be set to zero. 


Error Conditions 


If the device off-line (DevOfl) bit is not zero, the drive terminates the command with a 
CHECK CONDITION status and an ILLEGAL REQUEST/Invalid Field in CDB (05h/24h) — 
sense key/error code. 


If the self-test (SifTst) bit is zero and the unit off-line (UntOfl) bit is not zero, the drive ter- 
minates the command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in CDB (05h/24h) sense key/error code. 


lf the self-test (SIfTst) bit is set to one and the parameter list length field is not zero, the 
drive terminates the command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in CDB (05h/24h) sense key/error code. 


If the diagnostic subcommand specified in the parameter list is not legal, the drive ter- 
minates the command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Invalid Field in Parameter List (05h/26h) sense key/error code. 
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7.21 


7.21.1 


7.21.2 


START/STOP UNIT - 1Bh 


The START/STOP UNIT command requests that the drive spin up or spin down. 


SCSI Deviations 


There are no deviations. 


Command Parameters 


The CDB for the START/STOP UNIT command is formatted as shown in Table 7:59, 
START/STOP UNIT CDB. . 


Table 7°59 
START/STOP UNIT CDB 


cher ely 
r 


The immediate (Immed) bit, byte zero, bit zero, when set to one, indicates that status is to 
be returned as soon as the operation is initiated. If the immediate bit is zero, the drive re- 
turns the status when the operation is completed. 


The start bit, byte five, bit zero, when set to one, requests the drive be made ready for 
use. A start bit of zero requests that the drive be spun down. 
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7.21.3 Error Conditions 


lf a command which accesses the medium is sent to the drive after a STOP UNIT com- 
mand (START/STOP UNIT command with start bit equal to zero), the drive terminates the 
command with a CHECK CONDITION status and sets the sense key/error code to NOT 
READY/Drive Not Ready (02h/04h). 
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TEST UNIT READY - 00h 


7.22 


Ti2ect 


7.22.2 


7.22.3 


TEST UNIT READY - 00h 

The TEST UNIT READY command provides a means for the initiator to check whether the 
drive is ready. 

SCSI Deviations 


There are no deviations. 


Command Parameters 


The CDB for the TEST UNIT READY command is formatted as shown in Table 7-60, 
TEST UNIT READY CDB. 


sh neneagn 
se 


Control Byte 


Table 7-60 
TEST UNIT READY CDB 


Error Conditions 


If the logical unit is not ready, the drive returns a CHECK CONDITION or BUSY status in 
response to this command. A REQUEST SENSE command can be issued to obtain de- 
tailed information about the reason the drive is not ready (unavailable). 
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7.23 VERIFY - 2Fh 


The VERIFY command requests that the drive verify the data written on the drive. Verifi- 
cation may be performed either as a byte-by-byte comparison, or by confirming that the 
data and ECCs correspond to each other. 


7.23.1 SCSI Deviations 


There are no deviations. 


7.23.2 Command Parameters 


The VERIFY CDB is formatted as shown in Table 7°61, VERIFY CDB. 


EAR ERESEE 


are ZZ 
8 | ____raton cone rm) 
tf ww | assed ras) 
2 | ____ oie oak cess use) | 
8 | teat toc nae 
§ | ____ caste actos 
5 | __ecia ck access sa) 
8 | Pesaro ars) 
=e 
=a 


Verification Length (LSB) 


Control Byte 


Table 7-61 
VERIFY CDB 
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7.23.3 


The byte check (BytChk) bit, byte one, bit one, is not supported by the drive and must be 
set to zero. 


The LBA field, bytes two through five, specifies the logical block at which the verify oper- 
ation begins. 


The verification length field, bytes seven and eight, specifies the number of contiguous 
logical blocks of data to be verified. A verification length of zero indicates that no data is 
verified and is not considered an error by the drive. 


Error Conditions 


If the LBA is invalid, the drive terminates the VERIFY command with a CHECK CONDI- | 
TION status and an ILLEGAL REQUEST/Illegal Block Address (05h/21h) sense key/error 
code. 


lf the LBA, plus the verification length, results in an invalid block address, the drive ter- 
minates the VERIFY command with a CHECK CONDITION status and an ILLEGAL RE- 
QUEST/Illegal Block Address (05h/21h) sense key/error code. 
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WRITE - OAh 

The WRITE command requests that the drive write the data transferred by the initiator to 
the medium. It also causes the drive to perform an implied SEEK to the cylinder, head, 
and sector which corresponds to the specified LBA. 


SCSI Deviations 


There are no deviations. 


Command Parameters 


The CDB for the WRITE command is formatted as shown in Table 7*62, WRITE CDB. 


ae Operation Code (0Ah) 
ee Logical Block Address 


Logical Block Address 
Transfer Length 
Control Byte 


Table 7°62 
WRITE CDB 


The LBA field, byte one, bits four through zero, and bytes two and three, specifies the 
logical block at which the write operation begins. 


The transfer length field, byte four, specifies the number of contiguous logical blocks of 
data to be transferred. A transfer length of zero indicates that 256 logical blocks are 
transferred. 
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7.24.3 Error Conditions 


If the LBA is invalid, and/or if the LBA, plus the transfer length, results in an invalid block 
address, the drive terminates the WRITE command with a CHECK CONDITION status and 
an ILLEGAL REQUEST/JIllegal Block Address (05h/21h) sense key/error code. No data is 
transferred if this condition occurs. 
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7.25 WRITE (EXTENDED) - 2Ah 


The WRITE (EXTENDED) command requests that the drive write the data transferred by 
the initiator to the medium. It also causes the drive to perform an implied SEEK to the 
cylinder, head, and sector which corresponds to the specified LBA. 


7.25.1 SCSI Devlations 


There are no deviations. 


7.25.2 Command Parameters 


The CDB for the WRITE (EXTENDED) command is formatted as shown in Table 7*63, 
WRITE (EXTENDED) CDB. 


P< EEE ERE ES 
Ce 
ees 
eae 
ee 
ee 
i 1 
=" 
<a 
<a 
= 


Table 7:63 
WRITE (EXTENDED) CDB 
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The LBA field, bytes two through five, specifies the logical block at which the write 
operation begins. 


The transfer length field, bytes seven and eight, specifies the number of contiguous 
logical blocks of data to be transferred. A transfer length of zero indicates that no data is 
transferred, and is not considered an error by the drive. 


7.25.3 Error Conditions 


If the LBA field is invalid, and/or if the LBA plus the transfer length results in an invalid 
block address, the drive terminates the WRITE (EXTENDED) command with a CHECK 

_ CONDITION status and an ILLEGAL REQUEST/illegal Block Address (05h/21h) sense 
key/error code. No data is transferred if this condition occurs. 
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7.26 WRITE AND VERIFY - 2Eh 


The WRITE AND VERIFY command requests that the drive write the data transferred from 
the initiator to the drive and then verify that the data is correctly written. The drive sup- 
ports both the medium verification against ECC, and byte-by-byte comparison options. 


7.26.1 SCSI Deviations 


There are no deviations. 


7.26.2 Command Parameters 


The WRITE AND VERIFY CDB is formatted as in Table 7°64, WRITE AND VERIFY CDB. 


EARS EARS ERED 
N 


Looe! Ss 

8 | prance et) 
ee ee ee ee 
2 | ——___ aga Boe access ws) 
8 | eat oc access 
ee ee ee 
a ee ee 
ee eee 
8 | Tranaer tong sa) 
8 | comatte 


Table 7-64 
WRITE AND VERIFY CDB 
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The byte check (BytChk) bit, byte one, bit one, is not supported by the drive and must be 
set to zero. 


The LBA field, bytes two through five, specifies the logical block at which the write 
operation begins. 


The transfer length field, bytes seven and eight, specifies the number of contiguous 
logical blocks of data are transferred. A transfer length of zero indicates that no logical 
blocks are transferred. This condition is not considered an error and no data is written. 
Any other value indicates the number of logical blocks that are transferred. 
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7.27 WRITE BUFFER - 3Bh 
The WRITE BUFFER command is used in conjunction with the READ BUFFER com- 
mand, as a diagnostic function for testing the drive's data buffer memory and the SCSI 
bus integrity. There is no medium access with this command. 
To determine the maximum amount of data that can be transferred with the READ 
BUFFER and WRITE BUFFER commands, the initiator can issue a READ BUFFER com- 
mand with the allocation length field set to four. Bytes two and three returned by the 
drive contain the maximum buffer size for the specified drive. 


7.27.1 SCSI Deviations 


There are no deviations. 


7.27.2 Command Parameters 


The WRITE BUFFER CDB is formatted as shown in Table 7°65, WRITE BUFFER CDB. 
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WRITE BUFFER - 3Bh 


7.27.3 
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me- ECP EET 
a 
es 
es 
es 
a 
ce ee 
ee 
ee 
a 
es 


Table 7°65 
WRITE BUFFER CDB 


The byte transfer length field, bytes seven and eight, specifies the number of bytes the 
drive transfers during the DATA OUT phase, to its internal buffer. The transfer length in- 
cludes the 4 bytes of header information sent before the actual data. A transfer length of 
zero is not considered an error by the drive, and no data is expected or read from the 


initiator. 


Data Format 


The data sent by the initiator during the DATA OUT phase consists of a 4-byte header, | 
immediately followed by the data bytes to be written to the drive data buffer. This data is 


formatted as shown Table 7°66, WRITE BUFFER Data Format. 
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pete ts tats feds fe 


Paw 

poo | Reserved (zeros) 
ee Reserved (zeros) 
| + | Reserved (zeros) 
| + | Reserved (zeros) 
Poa Data Byte 0 
ca 

_ 

vine 

—_ 


Data Byte 1 


Data Byte n 


Table 7°66 
WRITE BUFFER Data Format 


The data byte field, bytes 4 through n+4, contains the data to be written to the drive data 
buffer. 


Error Conditions 
If the byte transfer length exceeds the size of the drive’s buffers, the WRITE BUFFER 


command terminates with a CHECK CONDITION status and a ILLEGAL REQUEST/Illegal 
Field in CDB (05h/24h) sense key/error code. 


Doc 1018328, Rev A 169 Maxtor Corporation 


LXT-200 Family Product Specification & OEM Manual 


WRITE LONG - EAh/SFh 


7.28 


7.28.1 


7.28.2 


WRITE LONG - EAh/3Fh 


The WRITE LONG command requests the drive to perform a write operation of one data 
block and the 6 bytes of ECC information. The data and the 6 ECC bytes for the specified 
logical block are supplied by the initiator during the DATA OUT phase. 


SCSI Deviations 


The drive recognizes either EAh or 3Fh as being the WRITE LONG command. Maxtor 


implemented this command concept before the SCSI-2 definition of 3Fh. The EAh form 
is a vendor unique command, and thus is outside of the SCSI standard. The 3Fh form of 


_ the command is the recently defined SCSI-2 version of the WRITE LONG command; 


however, at this time, the result of either command follows the Maxtor definition. The 


_ Maxtor definition differs from the SCSI-2 definition in the following ways: 


e SCSI-2 (SFh) defines bytes 7 and 8 of Maxtor (EAh) defines bytes 7 and 8 of the 
the CDB as “Byte Transfer Length,” and CDB as always equal to zero, and the 
States that, if the data in this field is transfer length is always one sector (plus 
equal to zero, no data is transferred. the ECC bytes). 


Command Parameters 


The CDB for the WRITE LONG command is formatted as shown in Table 7°67, WRITE 
LONG CDB. 
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emt 7 tet st ets tet fe 
poo | Operation Code (EAh/3Fh) 
) 


ae 

ce 
cs 
ee 
cs 
es 
Reserved (zeros) 

rs 
cs 


Table 7°67 
WRITE LONG CDB 


The block address field, bytes two through five, specifies the block at which the write 
long operation begins. 
CAUTION: The physical location of the READ LONG and WRITE LONG block address 
is computed using the physical sector size instead of the logical block size. 

7.28.3 Error Conditions 
If the LBA is invalid, the drive terminates the WRITE LONG command with a CHECK 


CONDITION status and an ILLEGAL REQUEST/Illegal Block Address (05h/21h) sense 
key/error code. 
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APPENDIX A: CDB BIT DEFINITIONS IS 
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Abbreviation Meaning 


ARRE 
AWRE 
BytChk 
DCR 
DCRT 
DevOtfl 
DPRY 
DT 
DTE 
EEC 


FmtData 


FOV 
HSEC 
ILI 
Immed 
INS 
PCF 
PER 
PF 
PMI 
PS 

RC 
RelAdr 
RMB 
SifTst . 
SP 
SS 
SSEC 
STPF 
SURF 
TB 
3rdPty 
UntOfl 
VU 
WP 


automatic read reallocation enabled bit 
automatic write reallocation enabled bit 
byte check bit 

disable correction bit 
disable certification bit 
device off-line bit 

disable primary bit 
defective track bit 

disable transfer on error bit 
enable early correction bit 
format data bit 

format options valid bit 
hard sector format bit 
incorrect length indicator bit 
immediate bit 

inhibit save bit 

page control field bit 

post error bit 

page format bit 

partial medium indicator bit 
parameters saveable bit 
read continuous bit 
relative address bit 
removable media bit 
self-test bit 

save parameters bit 

spare sector bit 

soft sector format bit 

stop format bit 

surface bit 

transfer block bit 

third party reservation bit 
unit off-line bit 

vendor unique bit 

write protect bit 
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APPENDIX B: UNITS OF MEASURE 


Abbreviation Meaning 
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amps per meter 
American wire gauge 
bits per inch 

decibel, A-weighted 
flux changes per inch 
gram | 

gigabyte 

hertz 

milliamp 

microamp 

megabit 

megabyte 
micrometer 
millisecond 
microsecond 
nanosecond 
oersted 

relative humidity 
revolutions per minute 
tracks per inch 
binary values 
hexadecimal values 
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LIST OF ABBREVIATIONS 
ACK. Acknowledge 
ADR. Address 
ANSC. American National Standards Committee 
ANSI. American National Standards Institute 
async. Asynchronous 
BCV. Buffer control valid 
C/C. Continuous/composite (format) 
CCS. Common Command Set 
C/D. CONTROLIDATA signal — 


CDB. Command descriptor block, the structure used to communicate requests from an 
initiator to a drive. 


cmd. Command 
CRC. Cyclic redundancy check 
CSA. Canadian Standards Association 
DB (7-0, P). Eight data-bit signals, plus a parity-bit signal, that form a DATA BUS. 
DC. Direct current 
DCR. Disable error correction 
DMA. Direct memory access 
EBP. Erase bypass 
ECC. Error correction code 


ECL. Emitter-coupled logic 
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EDAC. Error detection and correction 

EIA. Electrical Industry Association , | ‘ 
ENDEC. Encoder/decoder 

EPROM. Erasable programmable read only memory 
ERA. Erase all 

FCC. Federal Communications Commission 

FW. Firmware 

G. Constant of gravitation 

gnd. Ground 

HDA. Head/disk assembly 

hex. Hexadecimal 

HW. Hardware 

/O. Input and/or output 

ISG. Intersector gap 

ISO. International Standardization Organization 

LBA. Logical block address 

LED. Light-emitting diode © 

LSB. Least significant bit 

LSI. Large-scale integration 

LSTTL. Low power Schotky transistor-transistor logic 
LUN. Logical unit number, an encoded 3-bit identifier for the logical unit. 


uC. Microcomputer 
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pcomputer. Microcomputer 

MFM. Modified frequency modulation (encoding) 
MO. Magneto optics 

uP. Microprocessor 

MSB. Most significant bit 

MSG. Message 

MTBF. Mean time between failures 
MTTR. Mean time to repair 

N.C. No connection 

nom. Nominal 

OEM. Original equipment manufacturer 
PC. Polycarbonate 

PCB. Printed circuit board 

PLL. Phase-locked loop 

PLO. Phase-locked oscillator 

PM. Preventive maintenance 

P/N. Part number 

POH. Power On hours 

P-P, Peak to peak 

PROM. Programmable read only memory 
ptrn. Pattern 


RAM. Random-access memory 
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REQ. Request 

RLL. Run-length limited 

ROM. Read-only memory 

rsrv. Reserved 

R/W. Read and/or write 

SCSI. Small Computer Systems Interface 
std. Standard 

SW. Software 

sync. Synchronization, synchronous 
tbd. To be determined. 

TLA. Top level assembly 

TTL. Transistor-transistor logic 

typ. Typical 

UL. Underwriter's Laboratories, Inc. 
UNC. Unified National Coarse 

UNF. Unified National Fine 

VCO. Voltage-controlled oscillator 

VDE. Verband Deutscher Electrotechniker 
WORM. Write once read multiple 


XFER. Transfer 
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GLOSSARY 


This glossary includes definitions of words used in the text, figures, and tables of this 
manual. It also includes some definitions of industry-specific terms. Glossary entries in all 
lower case are entries with no case-specific meaning. For example, “assert” has the same 
meaning no matter what the capitalization. Glossary entries with some kind of capi- 
talization are entries that are incorrect if any other capitalization is used. “CDB” is an ex- 
ample of a glossary entry with case-specific meaning. 

arbitration winner. The arbitrating SCSI device which has the highest SCSI address. 
assert. A signal driven to the true state. 

bit. Binary digit 

byte. Eight consecutive binary digits 


connect. The function that occurs when an initiator selects a target to start an opera- 
tion. 


disconnect. The function that occurs when a target releases control of the SCSI bus 
allowing it to go to the BUS FREE phase. 


false. A signal value of zero 
firmware. Computer programs encoded permanently into a ROM 
hard error. An error which is not recoverable by read retries, excluding ECC correction. 


initiator. A SCSI device, usually a host system, that requests that an operation be per- 
formed by another SCSI device. 


INTERMEDIATE status. A status code sent from a target to an initiator upon comple- 
tion of each command in a set of linked commands, except for the last command in the 


Set. 


logical thread. The logical path which exists between an initiators memory and a bus 
device LUN, even though the physical path may be disconnected. 


logical unit. A physical or virtual device addressable through a target. 


negate. A signal driven to the false state 
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one. True signal value 
parity. A method of ensuring the accuracy of byte values 


reconnect. The function that occurs when a target selects an initiator to continue an 
operation after having been disconnected. 


reserved. Bits, bytes, fields and code values that are set aside for future standardiza- 
tion. 


SCSI address. The representation of the unique address (0 - 7) Bseignied to a SCSI 
device. 


SCSI ID. The bit-significant representation of the SCSI address, referring to one of the 
signal lines DB (7- 0). 


status. One byte of information sent from a target to an initiator upon completion of 
each command. 


target. A SCSI device that performs an operation requested by an initiator, in this man- 
ual, usually a disk drive. 


tbd. To be determined. Values which are not defined as of the date the manual is pub- 
lished. 


true. A signal value of one 
vendor unique. The bits, fields, or code values that are vendor specific. 


zero. False signal value 
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